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SUMBEAL ftQftff QlftPJg 
The present Invention relates to quiaazOline derivatives, processes for their 
preparation, pharmaceutical compositions containing ttoem as active ingredient, methods for 
the treatment of disease states associated with angiogenesis and/or increased vascular 

5 peameability, to their use as medicaments and to their use in the manufacture of n^caments- 
for use in the production of antiangiogenic and/or vascular permeability reducing effects in 
warm-blooded animals such as humans. 

Normal angiogenesis plays an important role in a variety of processes including 
embryonic development* "wound healing and several components of female reproductive 

10 function. Undesirable or pathological angiogenesis has been associated witli disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's 
sarcoma and haemangioma (Pan et al* 1995, Trends Pharmacol. ScL 16: 57-66; Folkman, 
1995, Nature Medicine 1: 27-31). Alteration of vascular permeability is thought to pUy a xole 
in both normal and pathological physiological processes (CuDiuan-Bove et al, 1993, 

15 Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303- 
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular 
endothelial growth factor (VBGF). By virtue of the restricted expression of its receptors, the 
growth factor activity of VBGF, in contrast to that of the FGFs. is relatively specific towards 

20 endothelial cells. Recent evidence indicates that VBGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeznan et al 1993, Endocrinology, 133: 848-859; 
Kolch et al, 1995, Breast Cancer Research and Treatment, 36: 139-155) and vascular 
permeability (Connolly et al, 1989, J. BioL Chexa 264: 20017-20024). Antagonism of VBGF 
action by sequestration of VBGF with antibody can result in inhibition of tumour growth 

25 (Kim et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of 
Tmj^genesS 

raised levels of FGFs have been found in the serum (Fujimoto et al, 1991, Biochem Biophys, 
Res. Commun. 180: 386-392) and urine (Nguyen et al, 1993, J. Natl Cancer. Inst, 85: 241- 
242) of patients with cancer. 
30 Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical 

signals across the plasma membrane of cells. These transmembrane molecules 
characteristically consist of an extracellular ligand-binding domain connected through a 
segment in the plasma membrane to an Intracellular tyrosine kinase domain. Binding of 
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ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 
■which leads to phosphorylation of tyrosine residues on both the receptor and Other 
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK 
5 subfamilies, defined by amino acid sequence homology, have been identified. One of these 
subfamilies is presently comprised by the fins-like tyrosine kinase receptor, FIt-1 , the kinase 
insert domain-containing receptor, KDR (also referred to as F&-1), and another fins-Eke 
tyrosine kinase receptor, Flt-4. Two of these related RTKs, Flt-1 and KDR, nave been shown 
to bind VEQF with high affinity (pe Vries et al, 1992, Science 255: 9B9-991; Terman et al, 
10 1992, Biochem Biophys. Res. Comm. 1992. 187: 1579-1586). Binding of VBGF to these 
receptors expressed in heterologous cells has been associated with changes in the tyrosine 
phosphorylation status of cellular proteins and calcium fluxes. 

The present invention is based on toe discovery of compounds that inhibit the effects 
of VBGF, a property of value in the treatment of disease states associated with angio genesis 
IS and/or increased vascular permeability such as cancer, diabetes, psoriasis, rheumatoid 
arthritis, Kaposi's sarcoma, haemangioma, lymphoedema, acute and chronic nephropathies, 
atheroma, arterial restenosis, autoimmune diseases, acute inflammation, excessive scar 
formation and adhesions, endometriosis, dysfunctional uterine bleeding and ocular diseases 
with retinal vessel proliferation mchiding macular degeneration. 
20 VEGF is a key stimulus for vaseulogenesis and angiogenesls. This cytokine induces a 

vascular sprouting phenotype by inducing endothelial cell proliferation, protease expression 
and migration, and subsequent organisation of cells to form a capillary tube (Keck, FJ-, 
Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, L, and Connolly, D.T., Science 
(Washington DC), 246: 1309-1312, 1989; Lamoreaux, WJ., Fitzgerald, M.E.. Reiner. A., 
25 Hasty, K.A., and Charles, S.T., Mterovasc Res., 55: 29-42, 1998; Pepper, M.S., Montesano, 
R, Mandroita, S.I., Oroi, L. and Vassalli, J.D., Enzyme Protein, 49: 138-162, 1996.). In 
addition, VBGF induces significant vascular permeability (Dvorak, H.F., Detmar, M., 
Claffey, K.P., Nagy, J.A., van de Water, L., and Senger, DR., (Int. Arch. Allergy Immunol., 
107: 233-235, 1995; Bales, D.O., Heald, R.L, Curry, F.E. and Williams, B. J. FhysioL 
30 (Loud.), 533: 263-272, 2001), promoting formation of a hyper-permeable, immature vascular 
network which is characteristic of pathological angiogenesis. 

It has been shown that activation of KDR alone is sufficient to promote all of foe 
major phenotypic responses to VEGF, including endothelial oeB proliferation, migration, and 
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survival, and the induction of vascular permeability (Meyer, M. , Claims, M. , Lepple- 
Wlenhues, A, Walienberger, J., Augustin, H.G., Ziehe. M„ Lana, C, Buttusr, M., Raaha, H- 
J., and IDehio, C, BMBO J., 18: 363-374, 1999; Zeng, EL, Sanyal, S. and Mukhopadhyay, D., 
J. Biol Chem., 276: 32714-32719, 2001; Qflle, H., Kowalski, I., Li, B. f LeCouter, J., Moffat, 

5 B, Zioncbeck, T.F., PcHetisr, N. and Fetrara, N., J. BioL Chem., 275: 3222-3230, 2001). 

International patent applications publication numbers WO 98/13354, WO 01/32651 
and WO 01/77085 describe VEGF receptor tyrosine kinase inhibitors. International patent 
application publication number WO 01/21594 describes abroad scope of qulnazoline 
derivatives but with a different activity to those of the present invention; compounds of WO 

10 01/21594 inhibit anrora-2 kinase, Compounds of WO 98/13354 and WO 01/32651 possess 
activity against VEGF receptor tyrosine kinase (RTK) and also possess some activity against 
epidermal growth factor (BGF) RTK. International patent application publication number 
WO 02/18372 and European Patent Application No. BP05 6622 6 describe anilinoquinazolines 
which inhibit BGF RTK. The curnpounds of WO 98/13354 and WO 01/32651 are generally 

15 more potent against KDR than against Fit- 1 and generally they are more potent against VEGF 
RTK man against BGF RTK A potential problem with some VEGF RTK inhibitors is that 
they have been found to act as potassium channel blockers and are positive in a hBRG assay; 
such activity may give rise to ECG (electrocardiogram) changes in vivo. 

Surprisingly we have now found compounds of the present invention to be potent 

20 KDR and/or Fit- 1 inhibitors as well as potent inhibitors of BGF RTK and to be inactive ot 
only weakly active in a hBRG assay. 

According to one aspect of the present invention there is provided a compound of the 
formula I: 




25 



CD 

wherein: 

Zis-NH-, -O-or-S-; 

R L represents bromo or cMoro; 
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R 3 represents Ci^alkoxy or hydrogen; 

R a is selected from one of the following three groupB: 

(i) Q'X 1 - 

wriereinX 1 represents -O-.-S- or -NR. 4 - wherein R 4 is hydrogen, Ci^alkylor C^alkoxyCz. 
5 3 alkyl and Q l 1b selected from one of the following ten groups: 

1) Q 2 (wherein Q^usa 5-6-rnsmbered saturated or partially unsaturated heterocyclic group 
with. 1-2 heteroatoros, selected independently from O, S and N, which heterocyclic group 
bears at least one aubstituent selected from C 7 ,salkenyl, C^jalkynyL Ci^fluoroalkyl, amino C2. 
aalkanoyl. Ci^alkylamrrwC^alkenoyl, di<Ci^alkyl)arnlnQCau$aIkanoyl f Ci^alkoxyd- 
10 4 aIkylaxnhiaOuti9lkgnoyl, Ci^fluoroalkanoyl, carbamoylCi*alkyl, CwalkyloaibamoylCi. 
aalkyl, dj(Ciujalkyl)caTbarnoylCi^alkyh Ci-ealkylsulphDnyl and Ci-sftuoroalkylsurphonyl and 
which heterocyclic group may optionally hear a further 1 or 2 aubstituents selected from C2. 
salkenyl, Cwallsynyl, Ci^fluoroalkyl, Ci^alkanoyl, armnoC^albanoyl, Ci^alkylaininoQj. 
calkanoyh di(Ci^aIkyl)aminoCa.dalkanoyl, C^alkoxyCi^alkylarnhiD^salkanoyt Ci. 
IS (sflnoroalkenoyl, carbamoyl, Ci-^alkylcarbamoyl, di(C w alkyl)carhamoyl carbamoylCi^alkyl 
CwalkylcarbarnoylCi^alkyl, di(C w all^l)carbaTnoylCi^alkyl, Ci^alkylsulphonyl, Ci- 
fifluoro alkylsulphonyl, oxo, hydroxy, halogano, cyano, Cucyanoalkyh Ci^alkyt Ci. 
-ihydroxyalkyl, Cwalkoxy, Ci^alkoxyCi-ialkyl, CMalkylsulphonylCMalkyl, C%. 
4&lkoxycarbonyl, CMamfaoalkyl, Cj^alkylamino, di(Ci^1kyl)ammo, CwaJkylaminoCi. 
20 4 aIkyL di(C w aIkyl)aTninoCwa]kyl, Ci^EsylamhxCMalkoxy, di(Ci.4alkyl)arnhioCwaIfeoxy 
and a group -(-0-)i(CwaIkyl)^ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
rnembered saturated or partially unsaturated heterocyclic group with 1-2 he tero atoms, selected 
independently from O, S and N, which cyclic group may hear one or more substrtuents 
selected from Ci^alkyl), 
25 orQ 2 bears a single substiment selected fiommethylenedioxy and ethylenedioxy); 
with the proviso that if Q 1 ia Q 2 andX 1 is -O- then Q 2 must bear at least one substituent 
selected fromC^alkenyl, Q^alkynyl, CMaDcoxyCwalkylarranoCa^alkaiioyl, carbamoylCi, 
salkyl, CMalkylcarbamoylCi-ealkyL and di(CMalkyl)carbajnoylCi^alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 
30 2) C^alkylW 1 ^ (wherein W 1 represents -O-, -S-. -SO, -SQr, -C(QK -OC(0> > -N^CCO)-, 
■C(Q)NQ*-, -SO2NQ 5 -. -NQ a SOa- or -NQ 7 - (wherein Q?, Q*, Q 5 , Q* and Q 7 each 
independently represents hydrogen, C^alkyl, C w aIkoxyCa^alkyl, CwalkenyL Cajalkynyl or 
CiuthaloalkyP and Q 2 is as defined hereinbefbre; 
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3) Ci-salkylQ 2 (wherein Q 2 is as defined hereinbefore); 

4) Cwalkeny 1Q 2 (wherein Q 2 is as defined hereinbefore); 

5) C^alkynylQ 2 (wherein Q 2 is as defined hereinbefore); 

6) Ci-*aIky]^^i^aIkylCf (wherein represents -O-, -S- f -SO, -SO*-, -C(QK -OC(0)- - 

5 NQ^O)-, -C(Q)NQ 9 -, -SQ2NQ 10 -, -NQ lf SCfe- or-NQ 1 *- (wherein Q 8 . Q 9 , Q 10 , Q 11 and-Q* 
each independently represents hydrogen, Ci^alkyl, CioalkoxyC^alkyl, Q^alkenyL Ca- 
salkynyl or CnhaloaTkyl) and Q 2 is as defined hereinbefore); 

7) Ci.salkeriylW^Ci^aDcylQ 2 (whereto W 2 and Q 2 are as defined hereinbefore); 

8) Cs^akynylW^CMalkylQ 2 (wherein W 2 and O 2 are as defined hereinbefore); 

10 9) Ci^yltf^i^aBcyPiOV^Q 14 (wherein V/ 2 is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q 13 and Q 14 are each independently selected from hydrogen, Ci^alkyl, cyelopentyl, 
oyolohexyl and a S-6-mBmbexed saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Cualkyl group may bear 1 or 2 
subatituents selected from oxo, hydroxy, halogeno and C^alkoxy and which cyclic group 

15 may bear 1,2 or 3 subatituents selected fromC^alkenyl, Ca^aJkynyl, Q-fifluoroalkyl, Ci. 
calkanjoyl, amixioQ^alkanoyl, Ci^alkylammoC^alkanoyl, diCGi^alkyftaminoQa^alkanoyl, 
C^alkoxyCi^alkylaix^ Cr-dftaoroalkanoyl, carbamoyl Ci^alkylcarbamoyl* 

di(CiJ^yl)oarbanx)yl, carbamoylCi^alkyl, Ci^alkylcarhamoylCi^alkyl, di(Ct. 
4alky1)c8rbamoylCi^a]kyl, Ci^dkylsulphonyl, Ci^uoroalkylsulphoiiyl, oxo. hydroxy, 

20 halogeno, cyano, Cwcyanoalkyl, Ci^alkyl* Ci^ydroxyalkyl, Ci^aBooxy, Ci^alkoxyCi. 
4alkyl, Ci^aBcylsolphonylCi^alkyl, Ci^alkoxyoarbonyl, Ci^aminoalkyl, Ci^aikylamino, 
di(Ci4aB£yl)9mhlo, C«alkylaminoCi*atkyl, diCCi^alkyQaminiDC^alky^ Ci^alkylaminoCi. 
4 alkoxy, di(Ci^a]fcyl)airiinoCi^a[koxy and a group -(-0-)KCi-4a&y])gringD (wherein f is 0 or 
1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

25 group with 1-2 heteroatoms, selected imtependently from O, S and N> which heterocyclic 
" group "may "bear 'one or more substituen^ 
cannot be hydrogen and one or both of Q 13 and Q 14 must he a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
hears at least one substltueoi selected fxomC^aQrcnyl, Q^alkynyl* Ci^fluoroaDcyl, Ci. 

30 ealkanoyl, aminoC^alkanDyl* CwalkylaminoCMalkanoyl, di(Ci^alkyl)am3iioC^flrkflnoyl, 
Cu^oxyCi^alkylaminoC^ealkariDyl, Ci^fluoxoaScanoyl carbamoyl, Ci^alkylcaibamo yl, 
di(Ci^alkyl)carbamoyl, carbamoylCi^alkyl, Ci^alkylcarbamoylCi^alkyl, di(Ci. 
4 alkyI)carhanioylCi.6alkyl s Ci.^alkylsutphonyl and Ci-ofluoroalkylsulphonyl and which 
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heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore); and 

10) Ci4alkyl0 13 -C(O)-Ci-iaIkylQ Wjl wherein Q 13 Is as defined hereinbefore and is not 
hydrogen and Q Hn is a 5-6-membered saturated or partially tmsaturated heterocyclic group 

5 containing at least one nitrogen atom and optionally containing a further heteroatom selected 
from N and O wherein Q l4n is linked to C w a1kyl via a nitrogen atom or a carbon atom and 
wherein Q 14j> optionally bears 1, 2 or 3 substituents selected from G^alkenyl, Qsjalkynyl, Ci . 
efluoroalkyl, Ci^alkanoyh aminoCa^alkanoyl, Ci^allcylaminoCa^alkaTioyl, di(Ci. 
4alkyl)amkoC^alkanoyl, CMalkoxyCMalkylaminoCs^aJkanoyl* Ci^flnoroalkanoyl, 

10 carbamoyl, Ci^alkylcarbamoyl, dl(CwaIkyl)carbamoyl, carbamoylCi^alkyl, Ci> 
jaJkylcarbamoylCiJsalkyl, diCCiaalfcyCcarbamoylCiasalkyI, Ci-salkylsulphonyl, Ci. 
fsfluoro aUcylsulpihonyl, ozo, hydroxy, halogeno, cyano, Ci_*cyanoaIkyl, Chalky 1, Ci- 
4hydvoxyalkylp Q^alkoxy, CMalkoxyCi^alkyU C w alkylsulphonylC w a]kyl, Ci. 
4alkoxycarbonyl, Ci^aminoalkyl, Ci^alkylaniino. di(Ci.4a1kyl)amino» Ci^alfylaminoCi. 

IS 4alkyl, diCCiuialkyQammoCi^alkyl, C^aJkylaininoCi-ialkoxy, di(Cwalkyl)aminoCi^alkoxy 
and a group -(-0-XCMalkyl)gringD (wherein fisQorl.gisOorlandringDisa 5-6- 
membered saturated Or partially unsaturated heterocyclic group wim 1-2 hetero atoms, selected 
independently from O, S and N, which heterocyclic group may bear one or more substituents 
selected from Ci^alkyl) 

20 or 0"" bears a single substituent selected from methylenedioxy and ethylenedioxy) ; 
(ii) Q ,5 W 3 - 

wherein W 3 represents -NQ l6 C(0)- t -C(0)NQ 17 -, -SOjNQ 18 -, -NC^'SOr or-NQ 20 - (wherein 
Q 16 , Q", Q 18 , Q w and each independently represents GusalkenyU CwaBcynyl, Ci- 
4haIoa1kyQ l and Q 15 is Cwhaloalkyl, CuaBcenyl or Cgjalkynjl; and 
25 (iii) Q^VCi-salkylX 1 wherein X 1 is as denned hereinbefore, W represents -NQ az C(Q)-, - 
C(0)NCf 3 -, -SOaNQ^, -NQ^SOa- or-NQ?*- (wherein Q 22 , Q 23 , Q 24 , Q 25 and Q 2 * each 
independently represents hydrogen, Ci^aDcyl, Cj ^alfeoxy^alkyL C^salkenyL Qz^alkynyl or 
Cj^haloalkyl), and Q M represents Ci-shaloalkyl, C^alkenyl or Qwalkynyl; 
or a salt thereof or a prodrug thereof. 
30 According to one aspect of the present invention Z is -NH-. 

According to one aspect of the present invention R 3 is methoxy. 

According to one aspect of the present Invention X 1 is -O-; 
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According to one aspect of the present invention R 4 is selected from group (0 of the 
groups (i), (iT) and (ill) defined hereinbefore. 

According to one aspect of the present invention R 4 is selected from group (ii) of the 
groups 0, (H) and(ni) defined hereinbefore. 



wherein X 1 is as defined hereinbefore and Q 1 is selected from one of the following ten groupB : 

10 1) Q 2 (wherein Q 2 is a 5-6-membeied saturated or partially unsaturated heterocyclic group 
with 1-2 hetero atoms, selected independently from 0> S and N, which heterocyclic group 
bears at least one substitueni selected fromCwalkenyl, Qusalkynyl, Ci^fluoroalkyl, anrinoC^ 
ealkanoyl, Ci^alkylaminoCMalkanoyl, di(Ci^aIkyl)aminDCMaIkanoyl Ci+alkoxyCi. 
4aIkylammoQ^alkanoyl» Ci^fluoroalkanoyV carbamoylCi.fialkyl, Ci^alkylcarbamoylCi- 

15 galkyl di(C M alkyl)caxbamoylCi.6a]fcyl, Ci^aOcylsu^honyl and Ci^fluoroaJkylsulphonyl and 
whiohheterocyclic group may optionally bear a further 1 or 2 substituente selected from . 
salkenyl, Cz-salkynylp Ci^fluoroalkyl, Ci^afleanoyi, amhioCz-ealkanoyU Chalky laminoC^ 
ealkanoyl, di(CMafi^3)anikoC^a]kanoyl 7 Ci^alkoxyCi^alkylaminoC^aScanoyL Ci- 
afluoxoalkanoyl, carbamoyl, Ci-4a]kylcarbamoyl, di(Ci*alkyl)carban»yl, carbamoylCi^alkyl, 

20 CMaH^lcarban»ylCi^alkyl, di(Ci^alkyQcarbamDylCi^a]kyl, Ci^alkylsu^honyl, Ci. 
fifluoroalkylsnlphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci- 
4hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi^alkyU Ci^aBcylaulphonylCi^alkyl, Ci. 
4alko3cycarbonyl ft Ci^aminoaD^yl, Cualkylamlno, di(Ci^alkyl)asnino f Ci^alkylaniinoCi. 
4aikyl, di(Ci^a]kyl)ainhioCi^a]kyL CMalkylaminoCi^alkoxy, di(Ci^alkyl)arotooCMalkoxy 

25 and a group -(-Q-)i(CmaIkyl) g rmgD (wherein f isOor 1, gisOor 1 and ling D is a 5-6- 

Iteinbered saturated^ or partially vmsimted "fete^ycfic group" With 1-2 £^t^«Do^rselected" 
independently from O, S and N„ which cyclic group may bear One Or more flubstituents 
selected fttrmCwalkyl), 

or Q 2 bears a single substiment selected firom msthylenedioxy and ethylenedioxy); 
30 with ths proviso that if Q l is Q 2 andX 1 is -O- then Q* must bear at least one substituent 
selected from C^alkenyl, Ca-salkynyl, Ci^alkoxyCi^alkylaminDC^alkanDyl, carbamoylCi. 
ealkyl, Ciualkylcarban»ylCi^aIkyl, and dl(Ci^alkyl)carbamoylCi^aIkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 



5 
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2) CusdkylW 1 ^ (wherein W 1 represents -O-, -S-, -SO, -SCfe-, -QO)-, -OC(0)-, -NQ/CXO)-, 
-C(0)NQ*-, -SO^NQ 3 -, -NQfSOa- or-NQ 7 - (wherein Q 3 . Q*, Q 5 , Q 6 and Q 7 each 
independently represents hydrogen, C^alkyl, Ci^alkoxyC^alkyl, Qusalkenyl, Cksalkynyl or 
Ci^haloalkyl) and Q 2 is as defined hereinbefore; 
5 3) Ci-jalkylQ 1 (wherein is as defined hereintefore); 

4) C 2 . 5 alkenylQ fl (wherein Q 2 is as defined hereinbefore); 

5) Qi-salkynylQ 2 (wherein Q 2 is as defined hereinbefore); 

6) C w aD£yIW a Ci^aHcylQp (wherein "W* represents -O-, -S-, -SO-, -SOi-, -C(0)-. -OC(0)- - 
NQ*C(0)-, -C(O)N0f-, -SQzNQ 10 -, -NQ^Qr or -NQ 12 - (wherein Q 8 , <?, Q 10 , Q u and Q 14 

10 each independently represents hydrogen, Ci^alkyL, Ci^alkoxyC^alkyL Qwalkenyi, Qu 
salkynyl or Ci^haloalkyl) and Q 5 ' is as defined hereinbefore); 

7) CwaHcenylW^walkylQ^ (wherein "W* and Oj 1 are as defined hereinbefore); 

8) CwattynylW^walkyiq 2 (wherein W 3, and Qj 2 are as defined hereinbefore); 

9) Ci^iaikylQ^CMalky^jCW^Q 14 (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
15 or 1, and Q 13 and Q 14 are each independently selected from hydrogen, Cualkyl, cyclopentyl, 

cyclohexyl and a5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Ci^alkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and O^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected fromCwalkenyl, Cusalkynyl, Cwfluoroalkyl, Gu 

20 salkanoyl, amino QusaEcanoyl, Ci^alkylarmnoCisalkanoyh di(CiJ»aD^amkwC2-<jalkaiioyl, 
Ci^allmxyCi^alkylaminoCMalkanoyl, Cwfluoroalkanoyl, carbamoyl, CwaJkylcarbamoyl, 
di(Ci^alkyl)carbainoyl, carbamo ylCi-eaDtyl, Ci-»alkylcarbamoylCi^alkyl, di(Ci. 
4 alkyl)carbainoylCi^alkyL Cj^alkylsulphonyl, Ci^fiuoroalkylsulphonyl, oxo, hydroxy, 
halogeno, oyano, CMoyanoalkyl, d^alkyl, Ci^hydnwyalkyl, Ci^alkoxy, Ci^alkoxyCi. 

25 48^71, Ci ^alkylsulphonylCi jalkyL Cwalkoxyoarbonyl, Cwaminoalfcyl, Ci^alkylamino, 
di(C«alkyl)amino, Ci^alkylaminoCi^alkyl, di(Ci.4alkytIaininoCi^alkyl, Ci-ialkylaminoCx. 
4aHcoxy, di(Ciualkyl)aminoC«aIkoxy and a group -(-0-)i(Ci^alkyl) B ringD (wherein f is 0 Of 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 

30 group may bear one or more substituents selected from Ci^alkyl), with the provisos that Q 13 
cannot be hydrogen and one or both of Q B and Q 14 must be a 5-o^rnembered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituenl selected fromC^salkenyl, Ca-salkyuyl, Q-sflooroalkyl, Ci- 
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lalkanoyl, aminoC^salkannyl, Cj^alkylaminoC^alkaiioyt di(Ci^alkyl)amiiic<^aIkenoyl 
Ci^alkoxyCi^alkylamiM Ci^fluoroaBsanoyl, carbamoyl, Ci^alkylcarbamoyl, 

diCCwalky^carbamayl, carbamoylCwsalkyl, Ci^a^lcarbainQylCt^alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl 1 Ci^alkylsulphonyl and Ci^fljioroalkylsulphonyl and which 
5 heterocyclic group optionally bears 1 or 2 farther substtouents sdccted from those defined 
hereinbefore)-, and 

ICQ Ci4alkyl(^ 3 -C(0)-CwaIkylQ l4a wherein Q 13 is as defined hereinbefore and is not 
hydrogen and Q l4n is a 5-6-rrwribered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 

10 torn N and O wherein Q 14 * is linked to C^alkyl via a nitrogen atom and wherein Q 14lL 
optionally hears 1, 2 or 3 substituetrts selected from C 2 ^alkenyl> Cz-salkynyl, Ci^fhioroalkyl, 
Ci^alkanoyl, aminoC^alkanoyl, Ci^alkykiniiiJDCMalkanoyl di(Ci^alkyI)fflXliPoC4, 
ealkanoyl, Ci^alkoxyCi^alkylaminDC^^ Cufluoroalkanoyl, carbamoyl, Ci- 

4 aHcylcarbamoyl f dLCCi^alkyl^aibamoyl, carbamoylCi^alkyl, Ci^alkylcarbanxiylCi-fialkyl, 

IS diCQ^alkyycartmnaoylCi^alkyl, Ci^alkylsulphonyl, Ci-sfluoroaDcylsulphonyl oxo> hydroxy, 
halogeno, cyano, Gi^oyanoalkyl* Ci^alkyl. Ci^hydroxyalkyJ> Ci^aBcoxy, Ci^alkoxyCi. 
4311^1, Cju^ateylsulpbOT^ Ci^aminoalkyl, Chalky temioo, 

di(Ci^alkyl)aiiihiD T Ci^alkylainmoCi^alkyl, di(Ci-4a!kyftamlnoCi4a»yl, Ci^alkylamiiiDCi. 
4 aIkoxy, di(Ci^alkyl)amlnoCi^alkoxy and a group -<-0-)f(C w aIkyl)gringD (wherein f is 0 or 

20 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroaftoms, selected independently from O, S and N, which heterocyclic 
group may hear one or more substituents selected from C l^alkyl) 
or Q 14fl tears a single substituent selected from methylenedioxy and ethylenedioxy). 
According to one aspect of the present invention R 4 is selected from: 

25 tfx 1 - 

wherein X 1 id as defined hereinbefore and Q 1 is selected from one of the following ten groups: 

1) Q 2 (wherein Q 2 is a 5-6-meiribered saturated or partially unsaturated heterocyclic group 
with 1*2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
hears at least one substituent selected fromC^alkenyl, C^alkynyl, aminoGx-ealkanoyl, Ci. 
30 4 a]kylaiiimoCwalkaiiDyl s di(Ci^alkyl)ainiiioCMalkanoyL Ci^aDroxyCi^alkylaminoCa- 
6 aDcanoyl, C^fluoroalkanoyl, carbamoylCi^alkyl, CwalkylcarbanKiylCi^alkyl, di(Ci. 
4aIkyl)carbamoylCi^aIkyl, Ci-salkylsulphonyl and C i^fluoro alkylaulphonyl and which 
heterocyclic group may optionally bear a further 1 or 2 substituents selected from Cz^alkenyl* 
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CwaJkynyl, Ci^fluoroalkyl, Ci^alkanoyl, aminoC^alkaiiDyl, CwalkylanffliDQwalkanoyl, 

diCCi^aJky^amincQwialkaaoyl Ci^oxyCwalkylaminaqwalkanoyL Ci^fhioioalkanoyl, 

carbamoyl, C w a]kylcarbainoyl, di(C walkyl)caTbamoyl, carbamoylC ualkyl, Cj. 

4 alkylcafbamoylCi.«aIkyl > dXCMelkyl)eaibamoylCi.«alkyl, Ci-salkylsulphonyl, Ci- 
5 sfluoioalkylsulphmxyl, oxo, hydroxy, halogen©, cyano, C w cyaaoalkyl, CwaDcyl, Ci. 

4hydroxyalkyl, Q^aBooxy, C w tdkoxyC w alkyl, CMalkylsuhAonylCi-falkyl, Ci. 

4 aIkoxycarboiiyl, Ci-*anani>alkyl C w alkylammo, dl(Ci*aikyl)amino, Chalky laminoCi. 

4alkyl, di(Ci*aIkyl)emmaCi.4aIkyl, Ci^alkylaminDCi^alkoxy, dKCi^talkyl^iniiiDCw^xy 

and a group -(-0-)i<Ci^yl)gringD (wherein f isOor 1, gisOor 1 and ring D is a 5-6- 
10 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 

independently from O, S and N, which cyclic group may bear one or more substituents 

selected from Ci^alkyl), 

or Q? bears a single substituent selected fiom methytenedioxy and ethylenedtoxy); 
with the proviso that if Q 1 is Q* andX 1 is -O- then Qj 2 must bear at least one substituent 
15 selected fiom Cwalkenyl, C^alkynyL Q^alkoxyCwalkylaim^QwalkanoyL cafbamoylQ- 
galkyl, C^i^lcabattcylCi^eJkyl, and diCCwalkylJcarbBinoylCwalkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q* (wherein W 1 represents -O-, -S-, -SO, -SO*-, -C(0)-, -OC(0)-, -N(^C(0>, 
-C(0)NQ\ -SOiNQ 5 -, -NQ*SQa- or -NQ 7 - (wherein Q 3 , Q 4 , Q 5 , Q 6 and Q 7 each 

20 independently represents hydrogen, Chalky], Q jaBsoxyCwaltyl, C^alkenyl, Q^aikynyl or 
Ci^hatoalkyl) and is as defined hereinbefore; 

3) Ci^aJkylQ 2 (wherein is as defined hereinbefore); 

4) CwalkenylQ 2 (wherein Q 1 is as defined hereinbefore); 

5) CajaDcynylQ 8 (wherein is as defined hereinbefore); 

25 6) Ci^alkyIW !! CMalkylQ 2 (wherein represents -O, -S-, -SO-, -SQr, -C(0>, -OC(0> - 
NtfCXO)-, -C(0)Ntf -, -SO2NQ 10 -, -NQ n SQ2- or -NQ 12 - (wherein Q B , tf, Q 10 , Q 11 and Q 12 
each independently represents hydrogen, Cijalkyl, Ci^alkoxyCwalkyl, CxiaUcenyl, Ca. 
jalkynyl or Ci-thaloalkyl) and Q 2 is as defined hereinbefore); 
7) C^aikenylW 2 ^ ^aDcylQ 2 (wherein W 2 and Q* are as defined hereinbefore); 

30 8) C^aftynylW^CwalkylQf 2 (wherein W* and are as defined hereinbefore); 

9) Ci^ikylQ l3 (CMalkyl)j(wVi M (wherein is as defined hereinbefore, jisOorl.kisO 
or 1, and Q 13 and Q" are each independently selected from hydrogen, Chalky L, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
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heteroatams, selected independently ftomO, S and N, which Ci^alkyl group may bear 1 or 2 
P substitnenta selected ftomoxo, hydroxy, halageno and Ci^alkoxy and which cyclic group 

may bear hi or 3 substituents selected from C^alkenyl, C^aJkynyL Cwfluoroalkyl, d. 
ealkanoyl, aminDCwalkanoyl C^^lMOTnoC^alkaiiDyl, diCCi^y^a^oCi^alkanoyl, 
5 Ci^alkoxyCi ^alky lamiaoC2^Bcanoyl> Ci^fluoxoalkanoy^ carbamoyl, CMaflcylearbamoyl, 
dl(Ci^alkyl)carbaii»yt carbamoylCi^alkyl, Chalky lcarbajx»ylCi-isalkyl, di(Ci. 
4alkyl)carbamDylCi-6alkyl, Ci^alkybulphonyl CL^uoroaJkyl^phoxiyl, oxo, hydroxy, 
batogeno, cyano, Ci-acyanoalkyl, Ct^alkyt, Ci^jhydroxyalkyl Ci^alkoxy, CwaJkoxyCi. 
4 aDsyl, C^alkylsulphonylCi^alkyl, C^aSroxyoarbonyl, Ci^antinoalkyl, Ci^aflcylamico, 

10 dKC w alkyI)amino, Ci^alkylamiaioCi^alkyl, d^Ci^alkyQaininoCMalkyl, C M aIkylammoCu 
<alkoxy f di(CMalkyl)aniinoCi^alkoxy and a group -(-O-KCwalkyDsrineD (whereto f is 0 or 
1, giflOor 1 and ring D is a 5-6-meinbered saturated or partially uus aturated beterocycl ic 
group with 1-2 heteroatoms, selected Independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Chalky!), with the provisos that Q 13 

15 camiot be hydrogen and one or both of Q 13 and Q 14 must he a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substfcueni selected from d-salkenyl, Cz-salky ny 1, Ci^alkanoyl, aminoC*. 
ealkanoyl, Ci^alkylmiinoC^alkanoyl, diCCi^alky^aminoCMalkanoyl, Ci-ialkoxyCi. 
4alkylaminoC2.BaBtanoyl, Ci-efluoroalkanoyl, carbamoyl, Q^alkylcarbarnoyl, di(Ci. 

20 4 alkyl)carbaizkoyl 9 carbamoylCi-salkyl, Ci^alkylcarbamoylCi-galkyl, dx(Ci. 

4alfcyl)carbamoylCi^alkyl, Ci. 5 alkylsuiphonyl and Ci^flwroalkylsulphoiiyl and which 
heterocyclic group optionally bears 1 or 2 further substituente selected from those defined 
hereinbefore); and 

10) C walkylQ 1S -OCO)-Cl^alkylQ 14,l wherein Q 13 to as defined hereinbefore and is not 
25 hydrogen and Q 14n is a 5-6-membered saturated or partially unsaturated heterocyclic group 
PQnlg^jog nt ien^ fvife nitrogaa afarrrfmd frptifYnally «jnfaflning a farther hetcroatoiii selected" 
fromN and O wherein Q l4fl is linked to Ci^alkyl via a nitrogen atom and wherein Q l4n 
optionally bears 1, 2 or 3 snbstituenis selected from C«alkenyl C^alkynyl, Ci^fluoroalkyL 
d^alkanoyl, aminoC^alkanoyl, Q^alkylamiroC^alkanoy^ di(Ci^alkyl)aminoC2- 
30 aalkanoyl, Ci^a3kDxyC M aIkylaminoC^alkanoyl, Ci^fluoroaBcanoyl, carbamoyl. Cu 

4 alkylcarbazmyl 4 di(Cma]kyl)carbamDyl» carbamoylCi^alkyl, CiutaO^lcaibamoylCi^alkylf 
di(Ci-4a!kyl)carban»ylCi^flIkyU Ci^alkylsulphonyl, Ci_ fi fluoroalkylsulphDnyl s oxo. hydroxy, 
halogeno, cyano, CwcyanoaBcyl, Ci^aHcyl, Ci^hydroxyalkyl, Ci^alkoxy, C^alkoxyCi- 
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4 alkyl, CwalkylsulphoiiylCi^aBcyl, CMaflroxycarbDnyl, C M aminoa[kyl, Cwalkylamjno, 
diCCMalkytJamiiro, CwalkylaminoCi^alkyl, diCC^alkylJamfaDCwalkjrl, CwalkylaminoCi. 
♦alkoxy, d^CiJjalky^aminDCMalkoxy and a group -(-0-)<CijaIkyl)grmgD (wherein f is O or 
1 , g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
5 group with 1-2 hetero atoms, selected independently from O k S and N> which heterocyclic 
erouD may Dear one or more substituents selected from Chalky!) 
or Q lta bears a single substituent selected from mtthyleucdioxy and ethyleaedioxy). 
According to one aspect of the present invention R 4 is selected ftom 



10 wherein X 1 is as defined hereinbefore and Q 1 is selected from one of the following nine 



1) Q 2 (wherein Q? is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, whichheterocyclic group 
bears at least one substituent selected from Q^alkenyl, Ca^alkynyl, aminoC^alkanoyl, Ci- 
15 4 a]]cylammoC^aIlraiioyl I di(Ci^alkyl)aininoC^aakHnoyl, Ci^alkoxyCi^alkylamiliDCt. 
g aflcano yl, Q^fhioroalkanoyl, carbamoylCi. 6 alkyl, CuaBcylcarbamoylCi^alkyl. di(Ci. 
4alkyl)carbamoylCi-fialkyl, Ci^aikylsulphonyl and CijsfluoroalkylBulphonyl and which 
heterocyclic group may optionally hear a farther 1 or 2 substituents selected from C^alkenyl, 
C«alkynyl, C«fluoroalkyl, Ci.galkanoyl, ammoC^alkanoyl, CwalkylajmnoCajjalkanoyl, 
20 d^Ci^ky^ammDCa^alkaiioyl, C aJ> alkoxyC w alkylarnnioC2^alkaiioyl > Cufluoroallcaiioyl, 
carbamoyl, Ci^alkylcarbamoyl, dl(Ci^alkyI)carbamoyL carbamoylCiusalkyl, Ci- 
4 dkylcarbarnoylC 1 . 6 aIkyl, dXCwan^^carbamoylCwalkyl, Ci-aalkylsulphcmyl, Ci. 
efluoro alkylsulphonyl, oxo, hydroxy, hatogeno, cyano, Ci^cyanoalkyl, Ci^aDcyl, Ct- 
4hydroxyalkyl. Ci^alkoxy, Ci^alkoxyCi^^Ikyl, Ci^alkykulphonylCi^alkyl, d. 
25 nalkoxycarbonyl! CMaminoaDtyl, Cualkylamino, di(Ci jalkyl)amino, CwalkylamuioCx. 
dalkyl,. di(C M alkyl)aminoCwalkyl p CwalkylamtnoCi-ialkDxy, di(C w al]syl)amhioCi4all£Oxy 
and a group -(-0-)KCMalkyI)gringD (wherein flsOorl, gisOorl and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
30 selected from Chalky]), 

or Q^heare a single substituent selected from methylenedioxy and ethylenedioxy); 
wim the proviso that if Q 1 is (^andX 1 is -O- then <? must bear at least one substituent 
selected from Csjalkenyl, Cajalkynyl, Ci^ialkoxyCMalkylamiiinOMalkanoyl, carbamoylCi. 



tfx 1 - 



groups; 
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ealkyl, Ci^alkylcarbamoylCi^alkyl, and di(Ci^alkyl)cari3amoylCi^alkyl and optionally may 
bear a further 1 or 2 substiluents as defined hereinbefore; 

2) Q-salkylW^ (wherein W 1 represents -O-. -S-, -SO-, -SO*-, -C(0>, -OC(0>, -NO? QO)-, 
-CCO)NQ*-, -SOaNQ 5 -, -NQfSQr- or -NQ 7 - (wherein Q 3 , Q?, Q 5 , and Q 7 each 

5 -Independently represents hydrogen, CwsJkyl, Ci^alkoxyCajalkyl, C^alkenyl, Cwalkynyl or 
CMhaloalkyl) and Cf is as defined hereinbefore; 

3) Ci-salkylQ 2 (wherein Q 2 is as defined hereinbefore); 

4) C^alkenylQ 2 (wherein Of* is as defined hereinbefore); 

5) QfcsalkynylQr 2 (wherein Q 2 is as defined hereinbefore); 

10 6) CijalkylW^walkylQ* (wherein W* represents -O, -S-, -SO-, -SQr. -C(0>, -OC(0)- - 
NQ 8 C(0)-, -C^NO/-, -SOfcNQ^-, -NQ n SOa- or-NQ 11 - (wherein Q 8 , Q?. Q 10 , Q 11 and Q ia 
each independently represents hydrogen, C^aDcyl, Ci-aalkaxyCfc.jalkyl, C3.3aBsen.yl, Ca. 
salkynyl or Ci^haloaDcyl) and Qj 2 is as defined hereinbefore); 
7) CWdkenylW^CwalkylQ* (wherein W 2 end Q 2 are as defined hereinbefore); 
IS 8) C^salkynylW^i^aJkylQ 1 (wherein W* and Q 2 are as defined hereinbefore); and 

9) CMa]kylQ 13 (C w alkyl)j(w^kQ M (wherein W 6 iB as defined hereinbefore, jisOorl.kisO 
or 1, and Q 13 and Q 14 are each independently selected from hydrogen, CieaUeyl, cyclapentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
hetero atoms, selected independently from O, S and N, which Chalky 1 group may bear 1 or 2 
20 subsdtuents selected from oxo, hydroxy, balogeno and Ci^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituente selected fromCwallcenyL Cisalkynyl, Ci^fiuoroalkyl, Cj. 
«a!kanoyl, aminoCwalkanoyL Ci^alkylarninDCa-ealkano yl, dl(Ci^aIkyl)aminoC2.salkanDyl, 
Ci^alkoxyCi^alkylaminoC^callcanoyl, Ci^ftuoroalkanoyL carbamoyl, Ci^j alkylcarbama yL 
di(Ci^alkyl)carbamoyl, carbamoylCi.salkyl, Ci^lkylcarbanmylCi^alkyl, di(Ci. 
25 4aBcyl)carbamoylCi^alkyl, Ci-calkylsulphonyl, Ci^fluoroaDcylsulphoiiyl, oxo, hydroxy, 

h^bgeho7cyandV^t^yaMa%l, Cf-»aDsyU Ci^hydroxyalkyl, Cualkoxy, Ci^alkoxyCi - — 

4 alkyl, C M aIkylsuhj>honylCMalkyl, Ci^alkoxycarbonyl, Ci^aminoalkyl, Ci^aCcylflrrrinn, 
dtfC^alkyOannno, C M alkylaminoC w aIkyl, ^(CiwtalkyOaminoCi^alkyl, Ci^alkylamiaoCi. 
4 aIkoxy, di(C w alkyl)aminoCi-ialkDxy and a group -(-0-)i(Cnalkyl) e tingD (wherein f is 0 or 
30 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more subsdtuents selected from Chalky 1). with die provisos that Q 13 
cannot be hydrogen and one or both of Q 13 and Q 14 must be a 5-6-membered saturated or 
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partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
"beats at least one substitueni selected from C^aftenyL Gualkynyl, Ci.salkanoyl, aminoCo. 
AaDcanoylt Ci^alkylaimnDC^alkanoyl, di(Ci4alkyl)aminoC2-sa&anoyl, C^alkoxyCi- 
4aBcylaminoC2^aIkanoyl, Ci^fluoroaDcanoyl, carbamoyl Ci^alkylcarhamoyl, di(Ci, 
5 4alkyI)carbamoyl, carbamoylCi^alkyl, CmalkylcarbaimylCi^alkyl, di(Ci. 

^alkylJcarbaniDylCi^alky], Chalky lsulphonyl and Ci^flnoroalkylsulphonyl and which 
heterocyclic group optionally hears 1 or 2 fiordi® substituents selected from those defined 
hereinbefore). 

According to one aspect of the present invention R 4 is selected from: 

10 Q l X ! - 

whereia X 1 is as defined hereinbefore and Q 1 is selected from one of the following eight 
groups: 

1) Qf* (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 hetematomSt selected independently from O, S and N, which heterocyclic group 

15 bears at least one substitueni selected £romQ. 3 aIkenyl, C^alkynyl, aminoCz^alkanoyl, Ci. 
^alkylaminoC^^alkanoyl, di(CMallcy])ainiiioC2^alkfiiiDyl, Ct^alkoxyCi^alkylaminoC^ 
tftfkanoyl, Ci^floorosOfcanoyl, carbarn) ylCi. 6 alkyl, Ci^aIkylcarhaznoylCi.Galkyl, di(Ci- 
4 aIkyl)carban»ylCi.fiaIkyl J Ci^alkykulphonyl and C^fluoroalky Sulphonyl and which 
heterocyclic group may optionally bear a further 1 or 2 substituents selected from Cz^alkenyl, 

20 C^aJkynyl, Ci^fluoroalkyl, Ci-galkanoyl, aminoC^alkgnoyU Ci-*a3kylamino(^aIkanoyl, 
di(Ci^alkyl)aniinoC2^alkanDyl 1 CMalkoxyCi^alkylammoC^aDcanoyU Ci^fluoroalkanoyl, 
carbamoyl, Ci^alkykarbamoyl, di(CMa!kyl)carbarDDyl, carbamoylCi^alkyl, Ci- 
4alkylcarbanK)ylCi^aIkyl f di(CMalkyt)carbanioylCi^alkyl, Ci^alkylsulphonyl, Q. 
(^uoroalkylBulphDnyU oxo, hydros halogeno, cyano $ C w cyanoalkyl, Ci^alkyi, Ci- 

25 4hydroxyalkyl, Ci^al^ 

4flJkoxyearboiiyl > Ci^aminoalkyl, Ci^alkylanrino, di(Ci-4alkyl)aniino, CiuiaDcylarninoCi. 
40lkyl, di(C M ^y0annnoC w alkyl, C w aJkylamnioC w alla)xy f di(Ci^a]kyDaminoCMaIkaxy 
and a group -(-Q-)i(Ci^alkyl) g ringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 he tero atoms, selected 

30 Independently from S and N, which cyclic group may bear one or more substituents 
selected from C walkyl), 

or Q 2 bears a single substituent selected from methylenedioxy and ethylenedioxy): 
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with the proviso that if Q 1 is Q 2 and X 1 is -O- then Q a must bear at least one substitumt 
selected fiom Cwaflcenyl, C^alkynyl, Cm a]koxy Cx j^ylamhioCMalkanoyl carbamoyld. 
aalkyl, Ciu^kybsrbamDylCi^alkyl, and di(Ci^aIfcyl)carbaii»ylCi-oaIkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 
5 2) CwalkylW l <? (wherein W 1 represents -0-> -S-* -SO-. -SQ2-. -C(0)-, -OC(OK -NQ?C<0>, 
-C(0)N<2\ -SO2NQ 5 -, -NQ^SQr or -NQ 7 - (wherein Q>, Q 4 , Q 5 , Q* and Q 7 each 
independently represents hydrogen, Ci^sJkyU C^alkoxyC^alkyl, G^alkenyl, CwaXkynyl or 
Ci^haloalkyl) and Q z is as defined hereinbefore; 
3) CualkylQ? (wherein Crises defined hereinbefore); 
10 4) GwsalkenylQ^ (wherein Q 2 is as defined hereinbefore); 

5) C^alkynylQ* (wherein (^ is as defined hereinbefore); 

6) Ci^alkylW^CwalkyK^ (wherein represents -O, -S-, -SO, -SOr* -C(0)-. -OC(0> - 
NQ*C(0)-, -C(0)N^, -SO2NQ 10 -, -NQ^Qr or-NQ 12 - (wherein tf, , Q ld , Q u end 
each independently represents hydrogen, Ci^alkyl, C i^alkoxyCwalkyl, C^aHcenyU Ca. 

15 5 alkynyl or Ci^haloaDcyl) and Q 2 is as defined hereinbefore); 

b ■ 7) C^alkenylW^CMalkylQ 2 (wherein W 2 and Q 2 are as defined hereinbefore); and 

8) C^alkynylW^Ci^alkylQ 2 (wherein W 2 and Q 2 are as defined hereinbefore). 

According to one aspect of thfc present invention there is provided a compound of 

the formula I as defined hereinbefore 
20 wherein Z, R 1 and R 3 are as defined hereinbefore and 

B*bQ L X 1 - 

wherein X 1 represents -Q-,-S- or -NR 4 - wherein R 4 is hydrogen* Cwalkyl or C^alkoxyCz. 
3 aUcyl and Q 1 is selected from one of the following ten groups: 

1) Q 2 (wherein Q a is a S-6-membered saturated or partially unsaturated heterocyclic group 
25 with 1-2 hetereatoms, selected independently fiom O, S and N, which heterocyclic group 
^ selected franTain^ 

di(Cj^aIkyI)anrinoC2.6alkanoyl ? CMalkoxyCi^alkylan^Cwalkanoyl, carbamoylCi. s alkyl, 
CMalkylcarbamDylCi^alkyl and di(Ci^aJkyl)carbaniDylCi-fialkyl and which heterocyclic 
greup may optionally bear a farther 1 or 2 substituents selected fiom C^alkenyl, Cualkynyl, 
30 Ct-rfluoroalkyl, Ci^alkanoyl amhoC^alkanoyl, Ci^aB^lamanoCa^aDcanoyl, di(Ci- 
4alky^aminoG^5alkanDyl, Ci^^oxyCi^alkylaminoC^alkanoyl, Ci^fiuoroalkanoyl, 
carban^yl, C^alkylcarbamoyl, di(C^alkyl)caibaii]oyl, carbamoylCi^alkyl, Cu 
4 alkylcarbamoylCi.60lkyl, di(CMalkyT)caibainDylCi^alkyl, C^alkylsulphonyl, Ci. 
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dfhioro«lkylsulpboiiyl ( oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci- 
^ydroxyalkyl, Ci^alkoxy, Ci^alkoxyCMaflsyl, Ci^alkylsulphDiiylCi^alkyl, Ci. 
4 alkoxycarbonyl, Ci^aariruaaJkyl, C^alkylaniino. di(Ci^alkyl)amin0, CualkylaminoCi. 
4^1, diCCi^ancyftaiiihioCi^alkyl, Cx^nlkylaininoCwalkoxy, diCCi^atky^ammoCi^altoxy 
5 and a group -(-0-)i(Ci-4aIkyl) g TiiigD (wherein fisOorl.gisOorlandringDiaa 5-6- 

msmbefed saturated or partially unsaturated heterocyclic group with 1*2 heteroatoms, selected 
independently from O, S and N» which cyclic group may bear one or more substituenls 
selected from Ci^alkyl)» 

or Q 2 bears a single substituent selected from methylenedioxy and ethylenedioxy); 
10 with the proviso that if Q* is Q 2 and X 1 is -O- then Q 2 must bear at least one aiibstinieni 
selected from Ci^alkoxyCMalkylamino carbamoylCi^alkyt Ci. 

4 alkylcaTbaxxK>ylCi^aIkyl f and di<C^alkyl)carbamoylCi^alkyl and optionally may bear a 
further 1 or 2 substitucnts as defined hereinbefore; 

2) Ci-salkylW'Q? 1 (wherein W 1 represents -0-, -S-, -SO-, -SQr, -0(0)-, -OC(OK -N^CCOK 
15 -C(0)NQ\ -SOjNQ 5 -, -NQ 6 SQr or -NQ 7 - (wherein Q 3 , Q*, Q 5 , Q 6 and Q 7 each 

independently represents hydrogen, Ci-salkyl Ci^alkoxyCz-salkyl, Cwattenyl, Cwalkynyl or 
Ci^haloalkyl) and C^ 2 is as defined hereinbefore; 

3) Ci-salkyiQ 2 (wherein O 2 is as defined luerembefor©); 

4) C^alkcnylQ* (wherein Q 2 is as defined hereinbefore); 
20 5) C^alkynylQ 1 (wherein Q 2 is as defined hereinbefore); 

6) C^alkylW^Ci^alkylQ 2 (wherein W 2 represents *SO~, -SO*-, -C(0>, -OC(0)- - 

NQ*C(0)-, -C(0)NQ?-, -SOiNQ 10 ^ -NQ u SQ2- or -NQ la - (wherein Q% , Q 10 , Q 11 and Q 12 
each independently represents hydrogen, Cualkyl, Ci^alkoxyCa^alkyl, C^alkenyl, C%. 
5 alkynyl or Ci^haloalkyl) and Q 4 is as defined hereinbefore); 
25 7) CwatkenylW^i^alkylQ 2 (wherein and are as defined hereinbefore); 

8) C^alkynylW^MsakylQ* (wherein. and Cf are as defined hereinbefore); 

9) Q^alkylQ^CiHalky^OV^Q 14 (whereto W 2 is as defined heteinbefort, jisOorl.kisO 
or 1, and Q 13 and Q 14 are each independently a 5-6-membered saturated or partially 
unsaturated heterocyclic group with 1-2 hetero atoms, selected independently from O, 5 and 

30 N p which heterocyclic group may bear 1, 2 or 3 subBtituemts selected fromCa^alkenyl, Ca. 
salkynyl* Ci^fluoroalkyl, Ci^alkanoyU ammoC^alkanoyl, Ci^alkylaminDC^alkanoyl, di(Ci. 
40lkyl)aminoC2^arkano>4, Ci^alkoxyCMalkylaminoC^alkanoyl. Ci^fluoioalkanoyl, 
carbamoyl, Q^alkylcarbamDy^ di(Ci^Ikyl)carbamDyl, carbamoyiC w alkyl, C t . 



* 6. AUG. 2003 15:22 
^ 101174 



ASTEAZENBCA-PATENTS 

17 



NO. 4291 P. 20 



4 aIkylcarban3DylCwa]Jcyl 1 Oi<CMallq?^cart)aioylCi^lkyL Ci^alkylsulphanyl, Ci- 
^fluoroalkylsiilptonyl, oxo* hydroxy* halogeno. cyano, Ci^cyanoaDcyl, Ci^aBcyl, Q. 
4 hydroxyalkyl, CwaDeoxy, Cx^alkoxyCi^alkyL Cwalkylsu^hoiiylCwalkyl,, Ci. 
4 aIfcoxycarbOliyl, Cuanrinoalkyl, Ci^alkylamino, di(CwaIkyl)amino> C^alkylaininoCi. 

5 491171, diCCi^alkyDammDCMalkyl, Ci^aBcylaniinoCi^alkoxy, di(Ci-*aIkyr)atmiioCi^alloDxy 
and a group -(-0-)KCi4alkyI)BiingD (wherein f isOor l,g isOor 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with. 1-2 heteioatoms, selected 
independently from O, S and N, which heterocyclic group may bear one or more substituents 
delected from Chalky I) , with the proviso that one or both of Q 13 and Q 14 bears at least one 

10 substituent selected from anrinoCMSlkanoyl Ci^^ylanrinoCJ^alkanDyl, diCQ. 

4aIkyl)aminoC2.fi9lkanoyl f CwalkDxyCi^alkylaminoCa^alkflnDyl, carbarooylCi^alkyl, Ci. 
4a3kylcarbaniDylCi^aEcyl and diCCi^alkylJcarbamoylCi^alkyl, and which heterocyclic group 
optionally bears 1 or 2 further substituents selected from those defined hereinbefore); and 
10) C w a!kylQ 13 -C(0)-Ci^alkylQ 14jl wherein Q 13 is as defined hereinbefore and Q l4n is a 5-6- 

IS ftiembered saturated or partially unsaturated heterocyclic group containing at least one 

nitrogen atom and Optionally containing a further hetenoatom selected from N and O wherein 
Q I4jl is linked to C^aUcyl via a nitrogen atom or a carbon atom and wherein Q 14 * optionally 
tears 1, 2 or 3 substituents selected from Gwalkenyl, Cwalkynyl, Ci.sftioroaJkyl, Ci. 
rsalkanoyl, ammoC«alkHnoyl, Ci^alkylazninoC^aikanoyl, diCCi^alky^aixdno^alkaiioyl^ 

20 CMalkoxyCi^alkylaininoCi^alkanoyl, Ci^fluoroalkanoyl carbamoyl, Ci^alkylcarbamoyl^ 
di^i^alky^catbamoyl, rarbamoylCi^alkyl, CiualkylearbaroDylCi^alkyl, di(Ci. 
4 aJkyl)carbanioylCi ^alkyl, Ci^alkylsulphonyl, Cj^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, Ci^cyraoalkyl Ci^alkyl* Cwhydroxyatkyl, Ci^alkoxy, Ci-aaJkoxyCt. 
4aHcyl, Ci^aHsylsulphonylCi^alkyl, Cwalkoxycarbonyl, Ci^amtnoaHcyl, Ci^aBcylamino, 

25 di(Ciw4a1kyl)aii±iOi Ci^alkylaminoCi^alkyl, d^Ci^an^QaminoCMalkyl, CMalkylaminoCi. 

1 „ g is 0 or 1 and ring D is a 5-6-meiribered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatorns* selected Independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Cj^alkyl) 
30 or Q 14 * bears a single substitoent selected itommeifcylettedioxy and ethylenedioxy); 
or a salt thereof or a prodrug thereof. 

According to another aspect of the present invention there is provided a compound 
according to formula I of the formula la; 



6. AUG. 2003 15:22 ASTEAZEHBCA-PATBHTS wu, 4ZSJ r. M 




da) 

whsreln: 
5 Zaia-NH-, -O-or-S-, 

R ls represents bromo or chloro; 

R 31 represents Ci^alkoxy or hydrogen; 

X u represents -0- f -S- or -NR 4 *- wherein R 4a is hydrogen, Ci^alkyl or Ci^alkoxyC^alkyl; 
R?* is selected from one of the following group*: 
10 1) CusalkylR 54 (wherein R Sa is a 5- or 6-membered heterocyclic ring selected from 

nxapholine, pyrrolidine, piperidine and piperazine which heterocyclic ring hears at least one 
eubstituent Selected from aminoCwaBcanoyl, Ci^alkylaininoCMalkaiioylp di(Ci. 
^Iky^amincC^alkaiioyl, Ci ^alkoxyCi^alkylaiiriM methylenedioxy and 

ethylenedioxy); 

15 2) CwalfcenylR 50 (wherein R a " is as defined hereinbefore); 

3) CwjalkynylR 58 (wherein R 5a is as defined hereinbefore); 

4) C w^lR^OXCH^mR 7 " (wherein ma is 1 or 2, R fil is a 5- or 6-membeied heterocyclic 
ring selected from tnorpfcoline, pyrrolidine, piperidine and piperazine which heterocyclic ring 
may hear one or two subsdtuents selected from fluoro, hydroxy and methyl, and R 7a is a 5- or 

20 6-nttttibered heterocyclic ring selected from pyrrolidine! piperidine, piperazine and 

morpholme which heterocyclic ring is linked to (CH^m via a nitrogen atom or a carbon atom 
and which heterocyclic ring may bear one or more substitoenis selected from hydroxy, 
halogeno. Ci^alkanoyl, methylenedioxy and ethylenedioxy); and 

S> Ci^aIkylR 6a (CH^ IM C(0)R 8a (wherein ma and R 6 * are as defined hereinbefore and R Ba is a 
25 S- or 6-membercd heterocyclic ring selected from pyrrolidine, piperidine. piperazine and 
moipholiixe which heterocyclic ring is linked to C(0) via a nitrogen atom or a carbon atom 
and which heterocyclic ring may bear one or more snbstituents selected from hydroxy, 
habgeno, Ci^alkanoyl, xnethylenedioxy and ethylenedioxy) 
or a salt thereof. 
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According to another aspect of the present invention there is provided a compound 
according to formula I of the formula la: 




wherein: 

Za, R 1 *, R^andX 1 * am as described hereinbefore and 
R 2 * is selected from one of the following groups: 

1) Ci-salkylR 5 " (wherein R 5 ' is a 5- or 6-membered heterocyclic ring selected from 

10 mDtpholme, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoC^alkanoyl, Ci^dkylgnrinoC^ 4aBanoyl y di(Ci. 
4aIkyl)atninoC^4alkanoyl f Ci^alkox>CajialkylaminoCwalkanoyl, methylenedioxy and 
ethylenedioxy); 

2) C^alkenylR 5 ' (wherein R 5i is as defined hereinbefore); 

IS 3) C^alkynylR 3 * (wherein R 5 * is as defined hereinbefore); and 

4) C w dkyIR 6 ^0)(CHa)i Ba R 7a (wherein ma is 1 or 2, R 5 * is a 5- or 6-membered heterocyclic 
ring selected frommorpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 
may bear one or two substitueats selected from fluoro, hydroxy and methyl, and R 7a is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperasrine and 
20 moipholine which heterocyclic ring iB linked to via a nitrogen atom or a carbon atom 

- . and wMeh heterocyclic 

halogeno, Cualkanoyl, methylenedioxy and ethylenedioxy); 
or a salt thereof 

According to another aspect of the present invention there is provided a compound 
25 according to formula I of the formula La; 




wherein: 

Za, R u , R 3 * and X 1 * are as described hereinbefore and 
5 is selected from one of the following groups: 

1) CwalkylR 51 (wherein R 5t is a 5- or 6-nxaribeied heterocyclic ring selected from 
morphflline, pyrrolidine, piperidine and piperazme which heterocyclic ring bears at least one 
substituent selected from aniinoC^alkaiioyl, Ci^alkylanoinoC^alkanoyl, di(Ci. 
4aD^^aiiytoCz4aIkanDyl, Ci^altoxyCi^alkylaminoC^ metfaytenedioxy and 

10 ethylenedioxy); 

2) CwalkenylR 5 * (wherein R 5a is as defined hereinbefbre); 

3) Cft-5aH^nylR 5a (wherein R 5a is as defined hereinbefore); and 

4) Ci-salkylR^^XCaa)^ 71 (wherein ma is 1 or 2, R e * is a 5- or 6-nxnribered heterocyclic 
ring selected from rmrpboliae, pyrrolidine, piperidine and piperazine which heterocyclic ring 

15 may hear one or two substituents selected from fluoro, hydroxy and methyl, and R 7 * is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morphohne which heterocyclic ring is linked to (CH^W via a nitro gen atom and which 
heterocyclic ring may hear one or more substhuents selected from hydroxy, halogeno, Ci. 
4 alkanoyl> mefhylenedioxy and etfcylenedtoxy); 

20 or a salt thereof . 

According to another aspect of the present invention there is provided a compound 
according to formula I of the formnla la: 
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wherein: 

Za, R la , R 3r and X u are as described hereinbefore and 
R^ is selected from one of the following groups: 

1) Ci-salkyJR 5 * (wherein R Sa is a 5- or 6-mcmbercd heterocyclic ring selected from 

5 morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 
subsUtueat selected from aiiiinoC^alkaiiDyL, Ci^alkylairdnoGi^alkanoyl, di(d. 
^yl)ammoCwalkanoyt Ci^alkoxyCi^alkylanmoC^alkanoyl, methylenedioxy and 
ethylenedioxy); 

2) Cg-salkenylR 51 (wherein R 5a is as defined hereinbefore); and 
10 3) C^alkynylR 5 * (wherein R 5- is as defined hereinbefore); 

or a salt thereof. 

According to one aspect of the present invention R 2 * is Ci^aBcylR 5a (wherein R 5 * is a 
5- or 6-membered heterocyclic ring selected from n»ipholine, pyrrolidine, piperidine and 
piperazme which heterocyclic ring bears at least one substituent selected from amino C^. 

IS aaBomoyl, Ci^alkylaminoCi^alkanDyL dKCi^alkyOaminoCa^alkanoyl, Ci^alkoxyCi- 
fl^ylaminoC^alkaiiD yl, mefhylenedioxy and ethylenedioxy). 

According to one aspect of the present Invention R 2a is Ci. s alkylR ea C(0)(CHa)imR 7 " 
(wherein ma is 1 or 2> R fim is a 5- or 6-rneiribered heterocyclic ring selected frommorpholine, 
pyrrolidine* piperidine and piperazine which heterocyclic ring may hear one or two 

20 substituents selected from flnoro, hydroxy and methyl, and R 7 * is a 5- or 6-n»mbered 
heterocyclic ring selected from pyrrolidine, piperidine, piperazine and morpholine which 
heterocyclic ring is linked to (CH^ma via a nitrogen atom or a carbon atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci. 
4alkanoyl f methylenedioxy and ethylenedioxy). 

25 According to one aspect of the present invention Za is -NH-. 

_._ . According to oae aspec t of die present invention R 3 * is mefhoxy. 

According to one aspect of the present invention X lB is -O-; 
Particular compounds of the present invention include: 
4^4-broino-2-ftu^^ dimethylamino)acetyI]p^^ 

30 methoxyquinazolme, 
4-(4-chtoro-2-fhiorosni^ 
methoxyqnioazollne, 
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4<4^MOix}-2-flunroantthio)-6-TM 
ylliosthoxy }quinazoline, 
4-(4-chloro-2-fluoroanIl^ 
yDme£hoxy }quinfizol3nfi, 

yljmetboxy Jquinazoline, 
4-(4sjhloro-2-fh*>roainThTQ>^ 
c]pyrrol-5-yliiCetyl]pip^5n^-yl}rnet^^ 
7-({ l-[(4-aC6tylpip6ra2dn- l-yl)acetyl]ph5f^dm-4-yl}metiiD^ 
10 methoxyquhiazoline, 

(3^7K{H(3-fiydroxypyrrolidtti-l-yl)t^ 

fluoi , oaoilino)-6-n»tioxyquiiiazoline, 

4-(4-dblDro-2-fJuoro3nin^^ 

4-yl)m&thoxy]q«inazolme T 
15 4-(4HafloiO-2-fluOroa3ifliiia)-6-ii» l-[(iV-niet33yIarniiiD}acetyl]piperidiii-4- 

yl}metfaQxy)quinozo1iii&, 

4-(4-cltoro-2-fJhioros[ri^^ 

yl}n»thDxy)-6-nBthDxyqu3nazoliney 

4K4-cMoro-2-fhK>roani^ 
20 nacttoxyquiftazollne, 

4K4-bW^2-flut^fliuTino)-7^ 

nxethoxyqiunazollne, 

4-(4^Moro-2-fiuoroaml^ 

yl } methoxy)-6-ixethDxyquinflzoliiie ) 
25 4-(4-0^-2-fhioroOTil^ 

yl }uuethoxy)-6-m5rthoxyquinazol±Qe 1 

4-(4-bromD-2-fluoros]nlin^^ 

c]pyrfol-5-ylJpropoxy}quinazollnB, 

4^44>ron»-2-fluorosiuln^^ 
30 c]pyiTOl-5-ynethDxy }quinazolliie, 

and sabs thereof. 

For the avoidance of doubt it la to be understood that where in this specification a 
group ia qualified by TierembefbTe defined' or 'defined hereinbefore' the said group 
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encompasses the first occurring and broadest definition as well as each and all of the preferred 
definitions for that group. 

In this specification unless stated otherwise the tenn "alky!" includes both straight and 
branched chain alkyl groups but references to individual alkyl groups such as "propyl" are 

5 specific for the straight chain version only. An analogous convention applies to other generic . 
terms. Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-6 
carbon atoms, preferably 1-4 carbon atoms, The term "alkoxy" as used herein, unless stated 
otherwise includes "alkyF-O groups in which "alkyl" is as hereinbefore defined. The term 
"aryl" as used herein unless stated otherwise includes reference to a Ckio aryl group which 

10 may, if desired, carry one or more substituents selected from halogeno, alkyl, alkoxy, nitro, 
trifluoiom&thyl and cyano, (wherein alkyl and alkoxy are as hereinbefore defined). The term 
"aryjnxy" as used farcin unless otherwise stated includes "aiyP-O-groups in which "aryr is 
as hereinbefore defined, The term "sulphonyloxy" as used herein refers to alkylsulphimylDxy 
and arylsulphonyloxy groups in which 1 %Ikyr and "aryl" are as hereinbefore defined. The 

15 term "alkanoyl" as used herein unless otherwise stated includes fonnyl and aIkylC=0 groups 
in which "alkyl" is as defined hereinbefore, for example C 2 alkanoyl is ethanoyl and refers to 
CBbCsO, CialkaxLOyl is fonnyl and refers to CHO. Butanoyl referB to CHa-CHa-CHa-CXO), 
isobutyryl refers to (CH 3 )2.CH-C(0), In this specification unless stated otherwise the tram 
"alkenyl" includes both straight and branched chain alkenyl groups but references to 

20 individual alkenyl groups such as 2-butenyl are specific for the straight chain version only. 
Unless otherwise stated the term "alkenyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. In thiB specification unless stated otherwise the teem 
"alkynyl" includes both straight and branched chain alkynyl groups but references to 
individual alkynyl groups such as 2-butynyl are specific for the straight chain version only. 

25 Unless otherwise stated the term "alkynyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3^4 carbon atoms. TUafesi^ 'lialoalkyl" refers to aar 

alkyl group as defined hereinbefore which bears one or more halogeno groups, such as for 
example trifluoromethyl. 

Within the present invention it is to be understood that a compound of the formula I or 

30 a salt thereof may exhibit the phenomenon of taucomerism and that the formulae drawings 
within this specification, can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which inhibits VEGF 
receptor tyro sine kinase activity and is not to be limited merely to any one tautomeric form 
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utilised within the formulae drawings. The formulae drawings within this specification can 



specification encompasses all possible tautomeric forms of the compounds drawn not just 
those forms which it has been possible to show graphically herein. 



asymmetric carbon atom Such an asymmetric carbon atom Is also involved in the 
tautomerism described above, and it is to be understood that the present invention 
enconq>asses any chiral form (including both pure enatiHcmnm, scalemic and racemic 
mixtures) as well as any tautomeric form which inhibits VEGF receptor tyrosine kinase 

10 activity, and is not to be limited merely to any one tautomeric former chiral form utilised 
within the formulae drawings. It is to be understood that th& invention encompasses all 
Optical and diastereomers which inhibit VEGF receptor tyrosine kinase activity. It is further 
to be understood that in the names of chiral compounds (R>S) denotes any scalemic or racemic 
mixture while (R) and (S) denote the enantionras. In the absence of (fi,S), (JR) or (S) in the 

15 name it is to be understood that the name refers to any scalemic or racemic mixture, wherein a 
scalemic mixture contains R and S enanilomers in any relative proportions and a racemic 
mixture contains R and S enantiomers in the ration 50:50. 

It is also to be understood that certain oorppounds of the formula I and salts thereof 
can exist in solvated as well as unsolvated foims such as, for example, hydrated forms. It is 

20 to be understood that the invention encompasses all such solvated forms which inhibit VEGF 
receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when. X 1 is -NR 4 - it is the 
nitrogen atom bearing the R 4 group which is linked to the quinazoline ring and to Q l and an 
analogous convention applies to similar groups* When W 1 is, for example, a group of formula 

25 -NQ?C(0)- f it is the nitrogen atom bearing the 0* group which is attached to the Ci^alkyl 
group and the carbonyl (C(0)) group is attached to Q^, whereas when W 1 is, fo* example, a 
group of formula -C(0)NQ*-, it is the carbonyl group which is attached to the Ci-saflcyl group 
and the nitrogen, atom bearing the Q 4 group is attached to Q a , A similar convention applies to 
the other two atom W 1 linking groups such, as -NQ 6 SOa- and -SO2NQ 5 -. An analogous 

30 convention applies to other groups. It is further to be understood that when X 1 represents - 
NR 4 - and R 4 is C^aIkDxyC M alkyl it is the C^alkyl moiety which is linked to the nitrogen 
atom of X 1 and an analogous convention applies to other groups. 



represent only one of the possible tautomeric forms and it is to be understood that the 



5 



It will be appreciated that compounds of the formula I or a salt thereof may po saess an 
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For the avoidance of any doubt, ir is to be understood that in a compound of the 
formula I when Q 1 is> for example, a group of formula Ci^aJkylW^Cwalkyl^, it is the 
terminal Ci^alkyl moiety which is linked to X 1 , which is in turn linked to the quinazoline 
ring, similarly when Q 1 is, for example, a group of formula Q^alkenylQ^ it is the C^alkenyl 
5 moiety which is linked Co X 1 and an analogous convention applies to other groups. WhenQ 1 
is a group l-Qffcrop- 1 -en-3-yl it is the first carbon to which the group Q 2, is attached and it is 
the third carbon which is linked to X 1 and an analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 
formula I when Q 1 2s, for example, 0* and Q 2 is a pyrrolidinyl ring which hears a group -(-O- 
10 HCMaIkyl) 5 ringD» it is the -O- or C^aUcyl which is linked to the pyrrolidinyl ring, unless f 
and g are both 0 when it is ring D which is linked to the pyrrolidinyl ring and an analogous 
convention applies to other groups, 

For the avoidance of any doubt, it i& to be understood that when Q 2 carries aQ. 
4 aminoalkyl substituent it is the Ci-tfdkyl moiety which is attached to Q 2 whereas when Q z 
15 carries a Ci^alkylamino substitueirt it is the amino moiety which is attached to and an 
analogous convention applies to other groups, 

For the avoidance of any doubt, it is to be understood that when (f carries a Ci- 
4 aIkoxyCi^alkyl substituent it is the Cualkyl moiety which is attached to Q 1 and an 
analogous convention applies to other groups. 
20 For the avoidance of any doubt, it is to be understood that when R 2 is a group Q 15 ^ it 

is the W 3 group which is linked to the quinazoline ring. 

For the avoidance of any doubt, it is to be understood that when R a is a group 
Q 21 W 4 Ci-5a]kylX 1 it is the X A group which is linked to the quinazoline ring. 

For the avoidance of any doubt, it is to be understood that when the phrase "a 5-6- 
25 membered saturated or partially unsaturated heterocyclic group" is used herein for the values 

^rf, ; for exampterQ?rring Q 13 , Q 14 and Q l4lu it does not include the value pyridoner Thus 

Q a , ring D, Q 13 , Q 14 and Q I4q cannot be pyridone. 

Compounds of formula I may be administered in the form of a prodrug which is 
broken down in the human or animal body to givfc a compound of the formula L Examples of 
30 prodrugs include in vivo hydroly sable esters of a compound of die formula L 

Various forms of prodrugs are known in the art For examples of such prodrug 
derivatives see: 
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a) Design, of Prodrugs! edited by H. Bundgaard, (Elsevier, 1985) and Methods In 
Enzymology. VoL 4& p, 309-396, edited by K. Wldder, et aL (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 

5 p. 113-191 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, &, 1-38 (1992) ; 

d) H. Bundgaaid, et aL, Journal of Pharmaceutical Sciences, 22> 285 (1988); and 

e) N. Kakeya, et at, ChemFharmBull, 32, GS2 (1984). 

An in vivo hydrolysable ester of a compound of formula I containing a hydroxy group 

10 includes inorganic esters such as phosphate esters (including phosphoramidic cyclic esters) 
and a-acyloxyalkyl ethers and related compounds which as a result of the in vivo hydrolysis of 
the ester breakdown to give the parent hydroxy group/s. E x am p les of a-acyloxyalkyl ethers 
include acetoxymethoxy and 2»2-dim&thylpmpionyloxy-methoxy. A selection of in vivo 
hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and 

15 substituted benzoyl and phenylacetyl alkoxycarbonyl (to give alkyl carbonate esters), 
dialkyloarbaimyl and N<dia]kylairdnoethyl)-N-alkylcarbaraoyl (to give carbamates), 
dialky lamino acetyl and carboxyacetyl. Examples of substituents on benzoyl include 
morpholino and piperazdno linked from a ring nitrogen atom via a methylene group to the 3- 
or 4- position of the benzoyl ring. 

20 The present invention relates to the compounds of formula I as hereinbefore defined as 

well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutical!? acceptable salts* but other salts may be useful in the production of the 
compounds of formula I and their phaxmaceutically acceptable salts. Pharmaceutical^ 
acceptable salts of the invention may, for example, include acid addition salts of the 

25 compounds of formula I as hereinbefore defined which are sufficiently basic to form Buch salts. 
Such acid addition salts include for example salts with inorganic or organic acids affording 
pharmaceutical^ acceptable anions such as with hydrogen halides (especially hydrochloric or 
hydrobromic acid of which hydrochloric acid is particularly preferred) or with sulphuric or 
phosphoric acid, or with trifluoro acetic, citric or matedc acid* In addition where the compounds 

30 of formula I are sufficiently acidic, pharmaceutic ally acceptable salts may be formed with an 
inorganic or organic base which affords a pharmaceutical^ acceptable cation. Such salts with 
inorganic or organic bases include for example an alkali metal salt, such as a sodium or 
potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an ammonium 
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Salt or for example a salt with me thiamine, dim£thylamiii£ s trimsthylamiiie, piperidine, 
morpholinB or tris-<2-hydroxyethyl)anrine. 

A compound of the formula I, or salt thereof, and other compounds of the invention 
(as herein defined) may be prepared by any process known to be applicable to the preparation 

5 of cheimcally-reiated compounds. Such processes include, for example, those illustrated in 
International Patent Applications Publication Numbers WO 98/13354 and WO 01/3265 1, WO 
97/22596, WO 97/30O5, WO 97/32856 and in European Parent Applications Publication 
Nos. 0520722, 0566226, 0602851 and 0635498. Such processes also include, for example, 
solid phase synthesis. Such processes, are provided as a further feature of the invention and 

10 ate as described hereinafter* Necessary starting materials may be obtained by standard 
procedures of organic chemistry. The preparation of such starting materials is described 
within the accompanying non-limiting Examples. Alternatively necessary starting materials 
are obtainable by analogous procedures to those illustrated which are within the ordinary still 
of an organic chemist. 

15 Thus the following processes (a) to (e) and (0 to (iv) constitute further features of the 

present invention. 

Synthesis of HnmpnundR nf Formula I 

(a) Compounds of the formula I and salts thereof may be prepared by die reaction of a 
compound of the formula II: 

20 

U 

25 



(wherein R 2 and R 3 are as defined hereinbefore and L 1 is a displaceabls moiety), with a 
compound of the formula HI: 
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(wherein R l and Z are as defined hereinbefore) whereby to obtain compounds of the formula I 
and sake thereof. A convenient displaceable moiety I* 1 is, for example, a halogeno, alkoxy 

10 (preferably Ci^aikoxy), aryloxy or sulphonyloxy group, for example a cMoro, bromo, methoxy, 
phenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy group. 

The reaction is advantageously effected in the presence of either an acid or a base. 
Such an acid Is, for example, an anhydrous inorganic acid such, as hydrogen chloride. Such a 
base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, 

15 colliding 44inKthylaminopyridine l triethylamine, morpiholine, H"XDCthylmorpholine or 
diazabic yclo [5.4. 0]undec-7-ene, or for example, an alkali metal or alkaline earth metal 
carbonate or hydroxide, for example bo dram carbonate, potassium carbonate, calcium 
carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is, for 
example, an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline 

20 earth metal amide, for example sodium amide or sodium bLs(trimethylsilyl)amide. The reaction 
is preferably effected in the presence of an inert solvent or diluent, for example an alkanol or 
ester such as methanol, ethanol, 2-propanol or ethyl acetate, a halogeoaied solvent such as 
methylene chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofuran 
or 1 ,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar aptotic solvent 

25 such as H*K-dimefhylformfcnride, N^-dimethylacetamide, i^methylpyirolidin-2-one or 
dlmethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for 
example, 10 to 150°C, preferably in the range 20 to 80°C 

The compound of the invention may be obtained from Aid process in the form of the 
free base or alternatively it may be obtained in die form of a salt with the acid of the formula 

30 H-L 1 wherein L L has the meaning defined hereinbefore. When it is desired to obtain the free 
base from the salt, the salt may be treated with a base as defined hereinbefore using a 
conventional procedure. 
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When it is desired to obtain the acid salt, dhe free base may be treated with an acid 
such as a hydrogen halide, for example hydrogen chloride, sulphuric acid, a sulphonic acid, 
for example methane sulphonic acid, or a carboxylic acid, for example acetic or citric acid, 
using a conventional procedure* 

(b) Compounds of the formula I and salts thereof may he prepared by the reaction* 
conveniently in the presence of a base as defined hereinbefore, of a coarpomid of the formula 
IV: 



10 




OV) 

15 

(wherein Z,R 3 andR 3 bx» as hereinbefore defined) with a congtound of formula V: 

R 5 -L l (V) 

20 (wherein R 5 isQ i , Q w or Q 2i W*C l ^alkyl ? X* is X 1 or W 3 and L l is as hereinbefore defined) ; L 1 
* displaceable moiety for example a halogeno or sulpfoonyloxy group such as a hramo or 
methanesulphonyloxy group. Conveniently L 1 jsa group 0-*P(Y)a (wherein Y is butyl or 
phenyl) and in such cases the confound of formula V is conveniently formed in situ. The 
reaction is preferably effected in the presence of a base (as defined hereinbefore in process (a)) 
25 and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 

process (a)) f advantageously at a ^tcaxqwratareinrfhe rraaigerfttf eaOBraple 10io~l"50°Cr 

conveniently at about 50°C 

(c) COttgroouds of the formnla I and salts thereof may he prepared by the reaction of a 
compound of the formula VI: 
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with a compound of the formula VHa-c: 

10 

tf-X^H (VTla) 
Qis.^-H (VHb) 
C^'-W-C^alky^X^H (VHc) 

15 (wherein L 1 , R l . R 3 . Z. Q 1 , Q 15 . Q M W 3 , W 4 and X 1 are all as hereinbefore defined). The 
- reaction may conveniently he effected in the presence of a base (as defined hereinbefore in 
process (a)) and advantageously in the presence of an inert solvent or diluent (as defined 
hereinbefore in process (a)), advantageously at a temperature in the range, for example 10 to 
150°C, conveniently at about lOO'C. 

20 (d) Compounds of the formula I and salts thereof may be prepared by the deprotection of a 

compound of the formula VIII; 

-R 1 

1.7 

25 



R* 



30 wherein R 1 , R 3 and Z are all as hereinbefore defined, and R 6 represents a protected R 4 group 
wherein R a is as defined hereinbefore but additionally bears one or more protecting groups P*. 
The choice of protecting group P* is within the standard knowledge of an organic chemist, for 
example those included in standard texts such as "Protective Groups in Organic Synthesis" 
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T.W. Greene and R.G.M.Wuts, 2nd Ed Wiley 1991. Preferably P 1 is a protecting group such 
as a carbamate (aBcoxy carbonyl) (such as, for example, f cj^hutaxycgrbonyl, tert- 
amyloxycarbonyl, cyclobutoxycarbonyl, propoxycarbonyl, methoxycarboiiyl, ethoxycarbonyl, 
isopropoxycarbonyl, ally loxy carbonyl or benzyloxycarbonyl) . More prefcr^ly P 2 is ten- 

5 buto~ _ ^uchanaoid 

la, for example, an inorganic acid such as hydrogen chloride, hydrogen bromi de or an organic 
acid such as fcriftooro* , _ ic acid, triflnorom&diaiiB sulphonic acid. The reaction may be 
effected in the presence of an inert solvent such as methylene chloride, trichloromethane and 
in the presence of a trace of water. The reaction is conveniently effected at a temperature in 

10 the range, for example, 1 0- 1 00°C, preferably in the range 20-80°C 

(e) Compounds of the formula I and salts thereof may be prepared by the addition of a 
eubstituent to a compound of the formula IX: 

o 



15 



J? 



(IX) 



20 



wherein R 1 , R 3 and Z are all aa hereinbefore defined, and R 7 represents an R a group which has 
yet to be substituted with its final substituettt. 

For example where R 2 contains a heterocyclic ring with a substituent it is possible to 
add the substituent after process (a) above using standard procedures of organic chemistry. 

25 Thus for example a compound of formula II as defined hereinbefore but wherein R 2 contains 
an unsubstituted tetefocyclic ring may be reacted wiWa coli^ound'of ifirmila JH asdefined" " 
hereinbefore to give an intermediate compound in which R a contains an tansubstituted 
heterocyclic ring. The intermediate compound can then be substituted on die heterocyclic 
ring in R* using standard organic chemistry techniques to give a final compound of formula L 

30 Synthesis of Intermediates 

(i) The confounds of formula IH and salts thereof in which L l is halogeno may for 
example he prepared by halogenating a compound of the formula X: 
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5 

(X) 

(wherein R 2 and R 3 areas hereinbefore defined). 

10 Convenient halpgenatiog agents include inorganic acid halides, for example fhionyl 

. chloride, pioBphDru5(m) chloride, phDsphorus(V)oxychlorid& and phosphDnis(V)ctkloride. The 
halogenatiott reaction 1b conveniently effected in the presence of an inert solvent or diluent such 
as for example a halogenated Bolvent such as methylene chloride, trichloromethane or carbon 
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The reaction is 

15 conveniently effected at a temperature in the range, for example 10 to 150*C, preferably m Che 
range 40 to 100°C. 

The compounds of formula X and salts thereof may for example be prepared by reacting 
a compound of the formula XI: 



20 




(XD 

25 

(wherein R 3 and L 1 are as hereinbefore defined) with a compound of the formula VII as 
hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in the range, 
30 for example 10 to 150°C f conveniently at about 100*C 

The compounds of formula X and Baits thereof may also he prepared by cyclising a 
compound of the formula XII; 



.6. AUG. 2003 15: 27 ASTKA2EHECA-PATENTS NO. 4291 P. 36 




5 

(xn) 

(wherein R 2 and R 3 , are as hereinbefore defined, and A 1 is an hydroxy, alkoxy (preferably Ci- 
4 alkoxy) or amino group) whereby to form a compound of formula X or salt thereof, Tb& 

10 oyclisation may be effected by reacting a compound of the formula XII, where A 1 is an 
hydroxy or alkoxy group, with formanride or an equivalent thereof effective to cause 
Oyclisation whereby a compound of formula X or salt thereof is obtained, such as [3- 
(dJmethylaiiiino)-2-azapro chloride. The oyclisation is 

conveniently effected in tj» presence of formanride as solvent or in the presence of an inert 

IS solvent or diluent such as an ether for example 1,4-dioxan. The oyclisation is conveniently 
effected at an elevated temperature, preferably in the range 80 to 200 e C. The compounds of 
formula X may also be prepared by cyclising a compound of the formula XII, where A 1 is an 
amino group, with formic acid or an equivalent thereof effective to cause oyclisation whereby a 
compo*iiad of formula X or salt thereof is obtained Equivalents of formic acid effective to 

20 cause oyclisation include for example a tri-C^aftoxymethane, for example triethoxymethane 
and trimethoxyinBtrtsne. The cyclisation is conveniently effected in the presence of a catalytic 
amount of an anhydrous acid, such as a sulphonic acid for example p-toluenesurphonic acid, 
and in the presence of an inert solvent or diluent such as for example a halogenated solvent 
such as methylene chloride, tricWoro methane or carbon tetrachloride, an ether such as diethyl 

25 ethsr or tetrahydrofbran, or an aromatic hydrocarbon solvent such as toluene. The cyclisation 
is-conveni^^ for example 10 to 100°C T ~^fefaBly fin — 

the range 20 to 50°C. 

Confounds of formula XH and salts thereof may for example be prepared by the 
reduction of the nitro group in a compound of the formula XHT: 
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<xm) 

(whereto R 2 , R 3 and A 1 are as hereinbefore defined) to yield a confound of formula XQ as 
hereinbefore defined, The reduction of the nitro group may conveniently be effected by any of 

10 the procedures known for such a transformation, The reduction may be carried ont» for 
example, by the hydxogenation of a solution of the nitro compound in the presence of an inert 
solvent or diluent as defined hereinbefore in the presence of a metal effective to catalyse 
hydrogenation reactions such as palladium or platinum A further reducing agent is, for 
example, an activated metal such as activated iron (produced for example by washing iron 

IS powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the 
reduction may bo effected by heating the nitro compound and the activated metal in the 
presence of a solvent or diluent such as a mixture of water and alcohol, for example methanol 
or ethanol, to a ten^erature in the range, for example SO to 150°C, conveniently at about 70°C. 
Compounds of the' formula Xm and salts thereof may for example be prepared by the 

20 reaction of a compound of the formula XIV: 



A* 



25 



(XIV) 

(wherein E 3 , L l and A 1 are as hereinbefore defined) with a compound of the formula VH as 
hereinbefore defined to give a compound of the formual XM. The reaction of the compounds 
of formulae XIV and Vn is conveniently effected under conditions as described for process 
(c) hereinbefore. 
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Coiiiporaids of formula XCQ and salts thereof, may for example also be prepared by the 
reaction of a compound of the formula XV: 



(XV) 



10 (wherein R 3 5 X a and A 1 are as hereinbefore defined) with a compound of the formula V as 
hereinbefore defined to yield a compound of formula XIH as hereinbefore defined* The 
reaction of the compounds of formulae XV and V is conveniently effected under conditions i 
described for process (b) hereinbefore. 

lbs compounds of formula II and salts thereof may also he prepared for example by 

15 reacting a compound of the formula XVI: 



20 




(XVI) 



(wherein R 3 and X 2 are as hereinbefore defined and 1? represents a displaceable protecting 
moiety) with a compound of the formula V as hereinbefore defined, whereby to obtain a 
25 compound of formula n in which L 1 is represented by 
T^Tcompoi^^ 

group which may if desired carry up to 5 Bubstituenis, preferably up to 2 substituenis, selected 
ftomhalogeno, nitra and cyano, The reaction may be conveniently effected under conditions 
as described for process (b) hereinbefore, 
30 The compounds of formula XVI and salts thereof as hereinbefore defined may for 

example be prepared by deprotectfng a compound of the formula XVH: 



10076538^^^03:^^ 
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(wherein R 3 , X 4 and L a are as hereinbefore defined and P 1 represents a phenolic hydroxy 
protecting group). The choice of phenolic hydroxy protecting group P 1 is within the Standard 
knowledge of an organic chemist, for example those included in standard texts such as 
10 "Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991, 
including ethers (for example, methyl, methoxymethyl, aHyl and benzyl and benzyl substituted 
with up to two flubstituents selected from C^alkoxy andnitro), silyl ethers (for example, 
t-butyldiphenylsilyl and t-butyldimethylailyl), esters (for example, acetate and benssoate) and 
carbonates (for example, methyl and benzyl and benzyl substituted with up to two substttuents 
15 selected ftomCwafeoxy and nitre). Detection may be effected by techniques well known 
in the literature, for example where P l represents a benzyl group deprotcctionmay be effected 
by faydrogenolysis or by treatment with trifhioroacetac acid. 

The removal of such a phenolic hydroxy protecting group may be effected by any of the 
procedures known for such a transformation, including those reaction conditions indicated in 
20 standard texts such as mat indicated hereinbefore, or by a related procedure. The reaction 
conditions preferably being such that the hydroxy derivative is produced without unwanted 
reactions at other sites within the starting or product ccOTpounds. For example, ^kere 
protecting group P 1 is acetate, the transformation may conveniently be effected by treatment of 
the quinazoline derivative with a base as defined hereinbefore and including ammonia, and its 
25 mono and di-aDcylated derivatives, preferably in the presence of a protic solvent or co-solvent 
such as water or an alcohol, for example methanol or ethanol Such a reaction can be effected 
in the presence of an additional inert solvent or diluent as defined hereinbefore and at a 
temperature in the range 0 to 50°C, conveniently at about 20 C C. 

One compound of formula H may if desired be converted into another compound of 
30 formula H in which the moiety L 1 is different. Thus for example a compound of formula H in 
which L 1 is other than halogeno, for example optionally substituted phenoxy, may be converted 
to a compound of formula II in which L 1 is halogeno by hydrolysis of a compound of formula 
n (in which L l is other than halogeno) to yield a compound of formula X as hereinbefore 
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defined, followed by introduction ofhalide to die compound of formula X, thus obtained as 
hereinbefore defined, to yield a compound of formula II in which L 1 represents halogeno. 
(if) Compounds of the formula IV as hereinbefore defined and salts thereof may be made by 
deprotecting the compound of formula XVIII: 



10 



<xvni) 



(wherein R l a R s , p\ X 2 and Z are as tefeicbefore defined) by a process for example as 
15 described in (i) above. 

Compounds of the formula XVm and salts thereof may be made by reacting 
con^pounds of the fbnnnlaeXVH and in as hereinbefore defined* under the conditions 
described in (a) hereinbefore, to give a compound of the formula XVHI or salt thereof. 

(iii) Compounds of the formula VI and salts thereof as hereinbefore defined may be 
20 made by reacting a compound of the formula XIX; 



25 

(wherein R 9 and L 1 are as hereinbefore defined, and L l in the 4- and 7- positions may be the 
same or different) with a compound of fornmal in as hereinbefore defined, the reaction for 
30 example being effected by a process as described in (a) above. 

(iv) A compound of the formula vm may be prepared by the reaction of a compound 
of the formula IV as defined hereinbefore with a compound of the formula XX: 
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R fi .L l (XX) 

wherein R 6 and L l are as defined hereinbefore under the conditions described in (b) 
hereinbefore to give a compound of the formula VIII or salt thereof. The reaction la 
5 preferably effected hi die pretence of a base (as defined hereinbefore in process (a)) and 
advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 10 to 150°C, 
conveniently in the range 20-50°C 

When a phannaceudcally acceptable salt of a compound of the formula I is required, it 
10 may be obtained, for example, by reaction of said compound with, for example, an acid using a 
conveootional procedure, the acid having a phannaceudcally acceptable anion. 

Certain of the intermediates herein are novel and these are presented as a further 
aspect of the present invention. 

The identification of compounds which potently inhibit the tyrosine kinase activity 
15 associated with the VEGF receptors such as Fit and/or KDR, which inhibit the tyrosine kinase 
activity associated with the EGF receptor and which are inactive or only weakly active in ihe 
bERG assay, is desirable and is the subject of the present invention. 

These properties may be assessed, for example, using one or more of the procedures Bet 
out below: 

20 ftf> In Vitro J t^^nr Tyr*™*™* fatiiMtfon Test 

This assay determines the ability of a test compound to Inhibit tyrosine kinase activity. 
DNA encoding VEGF or epidermal growth factor (BGF) receptor cytoplasmic domains may be 
obtained by total gene synthesis (Edwards M, International Biotechnology Lab 5(3), 19-25, 
1987) or by cloning. These may men be expressed in a suitable expression system to obtain 
25 polypeptide with tyrosine kinase activity. For example VEGF and BGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein In insect cells, were found 
to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Fit (Geribank 
accession number X51602), a 1.7kb DNA fragment encoding most of the cytoplasmic domain, 
commencing with methfomnc 783 and including the te rminatio n codon, described by SWbuya 
30 et al (Oncogene, 1990, 5: 519-524), was isolated from cDNA and cloned into a baculovirus 
transplacement vector (for example pAcYMl (see The Baculovirus Expression System: A 
Laboratory Guide, L.A. King and R. D. Possee, Chapman and Hall 1992) or pAc3#> or 
pBhieBaeHis (available from Invitrogen Corporation)). This recombinant construct was co- 
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transfected into insect cells (for example Spodoptera frogiperda 21(Sf2l» with viral DNA (eg 
Pharririhgen BaculoGoM) to prepare recombinant baculovims. (Details of the methods for the 
assembly of recombinant DNA molecules ami the preparation and use of recombinant 
baculovirus can be found in standard texts for example Sambrook et al, 1989, Molecular 

5 cloning - A Laboratory Manual, 2nd edition, Cold Spring Harbour Laboratory Press and 
O'Reilly et al, 1992, Baculo vims Expression Vectors - A Laboratory Manual, W. H. Freeman 
and Co, New York). For other tyrosine kinases for use in assays, cytoplasmic fragments 
starting from methionine 806 (KDR, Genbank accession number L04947) and mstbiomne 668 
(EOF receptor. Genbank accesstonmimber XD0588) may be cloned and expressed in a similar 

10 manner. 

For expression of cFh tyrosine kinase activity, Sf21 cells were infected with plaque- 
pure cPlt recombinant virus at amnlt^licity of infection of 3 and harvested 48 hours latex. 
Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) (lQmM 
sodium phosphate pH7.4, 138mM sodium chloride, 2.7mM potassium chloride) then 
15 resuspended in ice cold HNTG7PMSF (20mM Hepes pH7.5, 150mM sodium chloride, 10% v/v 
*" glycerol, 1% v/v Triton X100, 1 .5mM magnesium chloride, ImM ethylene glycol- 
bis^ammoethyl ether) M J3^T.Jf -tetraaoetic add (EGTA), ImM FMSF 
(phenylmBthylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 
lOOmM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension 
20 was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supernatant (enzyme Stock) was 
removed and stored in aliquots at -70°C. Bach new batch of stock enzyme was titrated in the 
assay by dilution with enzyme diluent (lOOmM Hepes pH 74, 0.2mM sodium orthovanadate, 
0.1% v/v Triton X100, D.2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in 
2000 with enzyme diluent and SOpl of dBnte enzyme is used for each assay welL 
25 A stock of subsume solution was prepared fi^^rand^m copolymer containm 

tyrosine, for example Poly (Gra, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
PBS at -20°C and diluted 1 in 500 with PBS for plate coating. 

On the day before the assay lOOul of diluted substrate solution was dispensed into all 
wells of assay plates (Nunc maxisorp 96-well Immunoplates) which were sealed and left 
30 overnight at 4°C. 

On the day of the assay the substrate solution was discarded and the assay plate wells 
were washed once with PB ST (PBS containing 0.05% v/v Tween 20) and once with 50mM 
Hepes pH7.4. 
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Test compounds were diluted with 10% dirnetoylsulphoxide (DMSO) and 25pl of 
diluted compound waB transferred to wells in the washed assay plates. "Total" control wells 
contained 10% DMSO instead of compound. Twenty five microlities of 40mM 
manganese<fl)chtorKte containing 8|jM adeno sine- 5 '-tripho sphate (ATP) was added to all test 
5 wells except "blank" control wells which conl^inednaangan6fle(II)chloride without ATP. To 
start the reactions 50jxl of freshly dilated enzyme was added to each well and the plates were 
incubated at room temperature for 20 minutes. The liquid was then, discarded and the wellB 
were washed twice with PBST. One hundred microlitrea of mouse IgG and-phospho tyrosine 
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST containing 
10 0.5% w At bovine serum albumin (BSA), was added to each well and ihe plateB were incubated 
for 1 hour at room temperature before discarding the liquid and washing the wella twice with 
PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked sheep anti-mouse Ig 
antibody (Amersham product NXA 931), diluted 1 in 500 with PBST containing 0.5% w/v 
BSA, was added and the plates were incubated for 1 hour at room temperature before 
15 discarding the liquid and washing the wells twice with PBST. One hundred mkrolitres of 2,2'- 
azino-hh<3-emylbenzdn^oline-6-8ulphon^ acid) (ABTS) solution, freshly prepared using one 
50mg ABTS tablet (Boehrmger 1204 521) in 50ml freshly prepared 50mM phosphate-citrate 
buffer pHS.O + 0.03% sodium perborate (made with 1 phosphate citrate buffer with sodium 
perborate (PC5B) capsule (Sigma P4922) per 100ml distilled water), was added to each welL 
20 Plates were then incubated for 20-60 minutes at room temperature until the optical density 
value of the "total" control wells, measured at 405nm using a plate reading spectrophotometer, 
was approximately 1.0. "Blank" (no ATP) and "total" (no compound) control values were used 
to determine the dilution range of test compound which gave 50% inhibtion of enzyme activity. 
OA fa Vitro HTJVBC Proliferation Assay 
25 This assay determines the ability of a test compound to inhibit Ihe growth fector- 

stimulated proliferation of human umbilical vein endothelial cells (HUVEC). 

HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% vAr foetal Calf serum 
(PCS) and were plated out (at passage 2 to 8), in MCDB 131 + 2% vA? PCS + 3u.g/ml heparin + 
Ipg/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. After a 
30 trdtilrntim of 4 hours they were dosed with the appropriate growth factor (Le, VBGF 3ng/ml, 
BGP 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated for 4 days 
at 37°C wilh7.5% carbon, dioxide. On day 4 the cultures were pulsed with luCSAvell of 
tTitiated-thymidine (Amersham product TRA 61) and incubated for 4 hours. The cells were 
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harvested using a 9 6- well plate harvester (Tomtek) and then assayed for incorporation of 
tritium -with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm, 
was used to measure inhibition of growth factor-Btimulated cell proliferation by compounds, 
f c) fa Vivo Solid Tumour Disease Modal 

5 This test-measures the capacity of compounds to inhibit solid tumour growth. 

CaLu-6 tumour xenografts were established in the flank of female athymic SwIbs 
nu/nu mice, by subcutaneous injection of 1x10° CaLu-6 cells/mouse hi 100/il of a 509b (v/v) 
solution of Matrigel in serum free culture medium Ten days after cellular implant, mice were 
allocated to groups of 8-10, so as to achieve comparable group mean volumes. Tumours were 
10 measured using vernier calipers and volumes were calculated as: (1 x w) x V(l x w) x (rt/6) , 
where I is the longest diameter and w the diameter petpedadicular to the longest diameter. Test 
c ompo unds were administered orally once daily for a minimum of 21 days, and control 
animals received compound diluent. Tumours were measured twice weekly. The level of 
growth inhibition was calculated by comparison of the mean tumour volume of the control 

IS group versus the treatment group, and statistical significance determined using a Students' t- 
test and/or a Marrp-Wbitney Rank Sum Test The inhibitory effect of compound treatment 
was considered significant when p<Q.05- 



20 through the human ether-a-go-go-related-gene (hERG)-encoded potassium channel 

Human embryonic kidney (HEK) cells expressing the hBRG-encoded channel were 
grown in Minimum Essential Medium Eagle (EMEM; Sigma-Aldrich catalogue number 
M2279), supplemented with 10% Foetal Calf Serum (Labteoh mternational; product number 
4-101-500), 10% Ml serum-free supplement (Egg Technologies;, product number 70916) and 

25 0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number G7034). One or two days 
before eaclTe^ermien£ the" ceils were detaebedlBom " 
(TCS Biologicals) using standard tissue culture methods. They were then put onto glass 
coverslipa resting in wells of a 12 well plate and covered with 2 ml of the growing media. 



Per each cell recorded, a glass coverslip containing the cells was placed at the bottom 



30 of a Perspex chamber contairimg bath solution (see below) at ambient temperature (-20 °C). 
This chamber was fixed to the stage of an inverted, phase-contrast micro scope. Immediately 
after placing the coverslip in the chamber, bath solution was perfused into the chamber from 
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gravity-fed reservoir for 2 minutes at a rate of ~ 2 ml/min. After tills time, perfusion was 



A patch pipette made framborosilicate glass tubing (GC120F, Harvard Apparatus) 
using a P-97 nneiopipette puller (Sutter Instrument Co.) was filled with pipette solution (see 

5 hereinafter). The pipette was connected to the headstage of the patch clamp amplifier 

(Axopatoh 200B, Axon Instruments) via. a silver/silver chloride wire. The headstage ground 
was connected to the earth electrode. Thia consisted of a silver/silver chloride wire embedded 
in 3% agar made up with 0-85% sodium, chloride. 

The cell was recorded in the whole ceE configuration of the patch clamp technique. 

10 Following "break-in", which was done at a holding potential of -80 mV (set by the amplifier), 
and appropriate adjustment of series resistance and capacitance controls, electrophysiology 
software (Ctampex, Axon Instruments) was used to net a holding potential (-80 mV) and to 
deliver a voltage protocol This protocol was applied every 15 seconds and consisted of a 1 s 
step to +40 mV followed by a 1 s step to -SO mV. The current response to each imposed 

15 voltage protocol was low pass filtered by the amplifier at 1 kHz. The filtered signal was then 
acquired, on line, by digitising this analogue signal from the an^lifier with an analogue to 
digital converter. The digitised signal was men captured on a computer running Clampcx 
software (Axon Instruments). During the holding potential and the step to + 40 mV the 
current was sampled at 1 kHz, The sampling rate was then set to 5 kHz for the remainder of 

20 the voltage protocol. 

The compositions, pH and osmolality of the bath and pipette solution are tabulated 

below. 



Salt 


Pipette (mM) 


Bath (mM) 


Nad 




137 


KC1 


130 


4 


MgClz 1 


1 


1 


CaCls? 




1.8 


HfiPBS 


10 


10 


| glucose 




10 


Na 2 ATP 


5 




EGTA 


5 


m 
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Parameter 


Pipette 


Bath 


pH 


7.18-7.22 


7.40 


pH adjustment wirh 


1MKOH 


1MN*0K 1 


Osmolality (roOsm) 


275-285 


285-295 



Tto amplitude of the hERG-encoded potassium channel tail current following the step 
from 4-40 mV to -50 mV was recorded on-line by Clampex software (Axon Instruments). 
Following stabilisation of the tail current amplitude, bath solution containing the vehicle for 
5 the test substance was applied to the cell Providing the vehicle application had no significant 
effect on tail current angrtitude, a cumulative concentration effect curve to the compound was 
then constructed. 

The effect of each, concentration of teat compound was quantified by expressing the 
tafl current airplifcude in the presence of a given concentration of test compound as a 
10 percentage of that in the presence of vehicle. 

Test compound potency (ICsd) was determined by fitting the percentage inhibition 
values making up the conc^ntratfcwi-eftect to a four parameter Hill equation using a standard 
data-fitting package. If the level of inhibition seen at the highest test concentration did not 
exceed 50%, no potency value was produced and a percentage inhibition value at that 
15 concentration was quoted. 

Although the pharmacological properties of the compounds of formula I vary with 
structural change, in general, activity possessed by compounds of the formula I, may be 
demonstrated at the following concentrations or doses in one or more of the above tests (a) ? 
(b) and (c) 

20 Test(a):- IC50 in the range, for example, < 5f*M; 

Test (b)> IQsq in the range, for example, 0.001 - 5/iM; 

Test_<c):- .jactivityJb^ 

According to a further aspect of the invention there is provided a pharmaceutical 
corcposition which comprises a compound of the formula I as defined hereinbefore or a 
25 pharmaceutical^ acceptable salt thereof; in association with a pharmaceutical^ acceptable 
excipient or canter. 

The composition may be in a form suitable for oral administration, (for example as 
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, disperslbl© 
powders or granules, syrups or elixirs), for administration by inhalation (for example as a finely 
30 divided jmd wder or a liquid aerosol), for administration by insufflation (for exairple as a finely 
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divided powder), fbr parenteral injection (for example as a sterile notation, suspension or 
emulsion fbr Intravenous, subcutaneous, intramuscular, intravascular or infusion dosing, for 
topical administration (fox example as creams, ointments, gels, or aqueous or oily solutions ox 
suspensions), or rectal adminisiratlon (for example ^ a suppository). In general me above 
5 compositions may be prepared in a conventional manner using conventional ewipients. 

The compositions of me present invention are advantageously presented in unit dosage 
form. The compound will normally be administered to a warm-blooded animal at a unit dose 
within the range 5-50QQmg per square metre body area of me animal, i e. approximately 
0.1-100mgfcg. A unit dose in the range, for example, 1-lOOmg/kg, preferably l-50mg/kg is 
10 envisaged and this normally provides a th^euticany-effective dose. A unit dose form such 
as a tablet or capsule will usually contain, for example l-250mg of active ingredient. 

According to a farther aspect of the present invention mere is provided a compound of 
me formula I or a pharmaceutical^ acceptable salt thereof as defined hereinbefore for use in a 
method of treatment of the human or animal body by therapy. 
15 A further feature of the present invention 1b a compound of formula I, or a 

pbannaceuticany acceptable B alt thereof, for use as amedLcament, conveniently a compound 
of formula I, or apharmaceutically acceptable salt thereof, for use as a medicament for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal such as a human being. 
20 Thus according to a further aspect of the invention there is provided the use of a 

compound of the formula I, or a pharmaceutical^ acceptable salt thereof in the manufacture 
of a medicament for use in the production of an antiangiogemc and/or vascular permeability 
reducing effect in a warm-blooded animal such as a human being. 

According to a further feature of the invention mere is provided a method for 
25 producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula I or a phannaceaticany acceptable 
salt thereof as defined hereinbefore. 

As stated above the size of the dose required for me therapeutic or prophylactic 
30 treatment of a particular disease state will necessarily be varied depending on the host treated, 
the route of administration and the severity of the fflness being treated. Preferably a daily 
dose in the range of 0.1-50mg/kg is employed. However the daily dose will necessarily be 
varied depending upon the host treated, the particular route of administration, and the severity 
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of the Alness being treated. Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

The antiangiogenic and/or vascular permeability reducing treatment defined 
hereinbefore may be applied as a sole therapy or may involve, in addition to a confound of 
5 the invention, one or more other substance* and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate administration of the 
individual components of the treatment. In the field of medical oncology it ifl normal practice 
to use a combination of different forma of treatment to treat each patient with cancer. In 
medical oncology the other coxnpcwnt(s) of such conjoint treatment in addition to the 
10 antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
surgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent; 

(1) other antiangiogenic agents such a3 those which inhibit the effects of vascular endothelial 
growth factor, (for example the ami-vascular endothelial cell growth factor amibody 
IS bevacizumab [Avastin™], and those that work by different tnechanisma from those defined 
hereinbefore (for example linomide, inhibitors of integrin cH^fimction, angiostatin, razoxift, 
thalidomide), and including vascular targeting agents (for example combretastatin phosphate 
and compounds disclosed in International Patent Applications WOOQ/40529, WO 00/41669, 
WO01/92224, WO02/04434 and WO02/D8213 and the vascular damaging agents described in 
20 International Patent Application Publication No. WO 99/02166 the entire disclosure of which 
docunrat is incorporated herein by reference, (for example N-acetykokhinol-O-pho sphate)) ; 
(ij) cytostatic agents such as antioestxogens (for example tamoxifOT ? toiemifene, raloxifene, 
droloxifene, iodoxyfene), oestrogen receptor down regulators (for example fiiivestrant), 
progestogens (for example megestrol acetate), aromatase inhibitors (for example anastrozole, 
25 ietrazole, vorazole, exemestane), antiprogestogens, amiandrogens (for example flutamide, 

~~ " nffut^derbi^utojiide; ^proterone acet^) t ~IJntfIig^^ 

goserelin acetate, lnprollde, buserelin), inhibitors ofSotrreductase (for example finasteride), 
anti-invasion agents (for example metalloproteinase inhibitors lite marimastat and inhibitors 
of urokinase plasminogen activator receptor function) and inhibitors of growth, factor 
30 function, (such growth factors include for example platelet derived growth factor and 
hepatocyte growth fector), such inhibitors include growth factor antibodies, growth, factor 
receptor antibodies, (for example the anti-erbb2 antibody trastuawmab [Herceptm™] and the 
anta-erbbl antibody cetuximab [C22S]), farnesyl transferase inhibitors, tyrosine kinase 
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inhibitors for example inhibitors of the epidermal growth factor family (for example EGFR 
family tyrosine kinase inhibitors such as H-(3^Moro^f^ropheiiyl)-7-methoxy-6-(3- 
inorpholiiK)propoxy)quma2Dlm^anime (gefitinib, AZD1839), N-(3-ethynylplienyl)-6 p 7- 
bis(2-n»tboxyettoxy)q>unazolin-4-amme (erlotinib, OS1-774) and 6-acrylamido-iJ-(3-chlaro- 
5 4-flucropbenyI)-7-(3-Jixn?b^ (CI 1033)) and serine/threonine 

kinase inhibitors); and 

(iii) antlprolifeiatm/antmeoplastic drags and combinations thereof, as used in medical 
oncology, such as antimetabolites (for example antifolates like methotrexate, 
fluoropyrimidines like S-flworcwacil, tegafur, purine and adenosine analogues, oytosine 

10 arabinoside); antirumour antibioticB (for example anthracyclines Hke adriamycin, bleomycin, 
doxorubicin, daunomycia, epirubicin and idarabicin, mitomycm-C, dactinomycin, 
mithramycin); platinum derivatives (for example cisplatin, carboplatm); alkylating agents (for 
example nitrogen mustard, melphalan, chlorambucil, busulphan, cyclophosphamide, 
ifbsf amide, nitrosoureas, thiotepa); antimitotic agents (for example vinoa alkaloids like 

15 vincristine, vinblastine, vindesine, vinorelbine, and taxoids like taxol, taxotere); 

topoisomerase inhibitors (for example epipodopbyllotoxins like etoposide and tenlposide, 
amsaorine, topotecan, camptothccin and also irinotecan); also enzymes (for example 
asparaginase); and foymidylate synthase inhibitors (for example raltitrexed); 
and addit ion al types of chemo therapeutic agent include; 

20 (iv) biological response modifiers (for example interferon); 
(v) antibodies (for example edrecobmab); 

(vj) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

(vii) gene therapy approaches, including for example approaches to replace aberrant genes 

25 such as aberrant p53 or aberrant BRCA1 or BRCA2, GDBPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using oytosine deaminase, thymidine kinase or abacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(viii) inununo therapy approaches, including fox example ex-vivo and in-vivo approaches to 
30 increase the hnnmnogenioity of patient tumour cells, such as transfection with cytokines such 

as interieukto 2, taterleiikin4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cefl anergy, approaches using transacted himsnne cells such as 
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cytokfre^transfected dendritic cells, approaches using cytokine- tfansfected tumour ceffl tines 
and approaches using anti-idiotypic antibodies. 

For example such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of a compound of formula 1 as defined hereinbefore, and 
S a vascular targeting agent described in WO 99/02166 such as N-acetylcolchinol-O-phosphate 
(Example 1 of WO 99/02166). 

It is known from WO 01/74360 that antiangiogenics can he combined with 
antihypertensives. A compound of the present invention can also be administered in 
combination with an antihypertensive. An antihypertensive is an agent which lo wot blood 
10 pressure, see WO 01/74360 which is incorporated herein by reference. 

Thus according to the present invention there is provided a method of treatment of a 
disease state associated with autogenesis which comprises the administration of an effective 
amount of a combination of a compound of the present invention or a pharmaceutical^ 
acceptable salt thereof and an anti-hypertensive agent to a warm-blooded animal, such as a 
15 human being. 

According to a further feature of the present invention there is provided tibe use of a 
combination of a confound of the present invention or a pharmaceutical^ acceptable salt 
theieo f and an anti-hypertensive agent for use in the manufacture of a medicament for the 
treatment of a disease state associated with angiogenesis in a warm-blooded mammal, such as 

20 a human being, 

According to a farther feature of the present invention there is provided a 
pharmaceutical composition comprising a compound, of the present invention or a 
pharmaceutical^ acceptable salt thereof and an anti-hypertensive agent for the treatment of a 
disease state associated with angiogenesis in a warm-blooded mammal, such as a human 

25 being. 

A^rtfii^g to a ^ farther aspratofilB & piwrt^*mfla«S*r - 

producing an anti-angiogeiric and/or vascular permeability reducing effect in a wamvblooded 
animal, such as a human being, which comprises administering to said animal an effective 
amount of a combination of a compound of the present invention or a phannaceutically 
30 acceptable salt thereof and an anti-hypertensive agent 

According to a farther aspect of the present invention there is provided the use of a 
combination of a compound of the present invention or a phannaceutically acceptable salt 
thereof and an anti-hypertensive agent for the manufacture of a medicament for producing an 
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ain-angiogenic and/or vascular permeability reducing effect in a warm-blooded inamnaal, 

such as a "being. 

Preferred antihypertensive agents are calcium channel blockers, angiotensin 
converting enzyme inhibitors (ACE inhibitors), angiotensin n receptor antagonists (A-H 
5 antagonists), diuretics, beta-adrenergic receptor blockers (fi-blcckers). vasodilators and alpha- 
adrenergic receptor blockers (^blockers). Particular antihypertensive agents are calcium 
channel blockers, angiotensin converting enzyme inhibitors (ACB nfoiWtors), angiotensin 
receptor antagonists (A-H antagonists) and beta-adrenergic receptor blockers (P-blockert), 



10 



As stated above the conrpounds denned in the present invention are of interest for 
their antiangiogenic and/or vascular permeability reducing effects. Such compounds of the 
invention are expected to be useful in a wide range of disease states deluding cancer, 
diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haefnangiorna, lymphedema, 
acute and chronic nephropathies, atheroma, arterial restenosis, autahnxnune diseases, acute 
15 inflarmnation, excessive scar formation and adhesions, endometriosis, dysfunctional uterine 
bleeding and ocular diseases wimretmal vessel proliferation taclu^ age-related rnaculat 
degeneration. Cancer may affect any tissue and includes leukaemia, multiple myeloma and 
lyirrphoma. In particular such compoundB of the invention are expected to slow 
advantageously the growth of primary and recurrent solid tumours of, for example, the colon, 
20 breast, prostate, lungs and skin. More particularly such compounda of the invention are 
expected to inhibit any form of cancer associated with VBGP handing leukaemia, mulitple 
myeloma and lyirrphoma and also , for example, the growth of those primary and recurrent 
solid tumours which are associated with VBGF, especially those tumours which are 
significantly dependent on VEGF for their growth and spread, including for example, certain 
25 tumours of the colon, breast, prostate, tang, vulva and skin. 

to another aspect of the present invention corrrpounds of formula I are expected to 
inhibit the growth of those primary and recurrent solid tumours which are associated with 
EGF especially those tumours which are significantly dependent on EOF for their growth and 
spread. 

30 In another aspect of the present invention wrrrpounds of formula I are expected to 

inhibit the growth of too** primary and recurrent solid tumours which are associated with 
both VEGF and EOF especially those tumours which are sigiuficantly dependent on VEQF 
andEGF for their growth and spread, for example non-Email cell lung cancer (NSCLQ. 
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In addition to their use in therapeutic medicine, the compounds of formula I and their 
pharmaceutical^ acceptable salts at* also useful as pharmacological tools m the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals such as cats, dogs, 
5 rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents. 

It is to be understood that where the term 'fether" is used anywhere in this specification 

it refers to diethyl ether. 

The invention will now be illustrated in the following non-limiting Examples in 

which, unless otherwise stated: - 
10 (0 evaporations were carried out by rotary evaporation iayacuo. and work-up 

procedures were carried out after removal of residual solids such as drying agents by 
filtration; 

(u) operations were carried out at ambient temperature, that is in the range 18-2S°C 
and under an atmosphere of an inert gas such as argon; 
IS (iii) column chromatography (by the flash procedure) and medium pressure liquid 

chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art 9303) reversed-phase silica obtained from B, Merck, Darmstadt, 
Germany; 

(iv) yields are given for illustration only and are not necessarily the maximum 

20 attainable; 

(v) me lting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath apparatus or a Kofiler hot plate apparatus. 

(v© the structures of the end-products of the formula 1 were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic 
25 resonance chemical shift values were measured on the delta scale and peak multiplicities are 
shown as Tfonows: 6, singlet; 6% doublet;^ triplet; m, miklpiet; b^ breaovq, ; quartet, quin. 
quintet; 

(vii) intermediates were not generally fully characterised and purity was assessed 
by thin layer chromatography (TLQ, Mghrperforrnanee liquid chromatography (HPLC), 
30 infra-red (IR) or NMR analysis; 

(viii) HPLC were run under 2 different conditions: 



6. AUG. 2003 15:32 ASTRAZEHECA-PATENTS NO. 4291 P. 53 

101174 

50 

1) on a TSK Gel super ODS 2/xM 4.6mm x Scmcohimn, elating with, a gradient of methanol 
in water (containing 1% acetic acid) 20 to 100% in 5 minutes. Flow fate 1.4 nil/minute. 
Detection: U.V. at 254 urn and light scattering detections; 

2) on a TSK Gel super ODS 2/iM 4.6mm x 5cm column, elating with a gradtent.of methanol 
5 in water (containing 1% acetic acid) 0 to 100% in 7 minute*. Plow rate 1.4 ml/minute. 

Detection: U.V. at 254 nm and light scattering detections. 

(ix) petroleum ether refers to that fraction boiling between 40-60°C 

(x) the following abbreviations have been used:- 

10 DMP MiH-dhxethylfbnnaxnide 

DMSO dimethylBudphoxide 
TEA trlfiuoroacetic acid 
THF tetrahydtofuran 

LC-MS HPLC coupled to masB spectrometry 



15 



Example 1 




HATU. D1PEA, DMP f^^xT^tT 

Y 

4<4-Bromo-2-nWoanDhio>^me*oxy-7-(pip« 
1.95mmoD, <>^a^nzotria2ol-l-yD-Ar, N. N\ JV'-tetramemylurom^ 

20 (0.B9g, 2.34rnmoI) and tf.W-dimethylglycir^ (241mg, 2.34mmol) were dissolved iaN.N' 
dhneflrylfonnamide (10ml) and diisopropytethylamine (0.68ml, 3.90mmo$ was added. The 
reaction mixture was stirred at room temperature for 3 hours, diluted with ethyl acetate, 
washed with brine, 2N sodium hydroxide, dried (MgS0 4 ) and concentrated under reduced 
pressure. Column chromatography of the residue (2.5% 7N anawonia in 

25 iMthanoVdixailorometh^ 

dlincmylariitoo)ac^^ (750mg, 70%) as a 

white Bolid. 

TjC-MS (BSD 548.0 [M^Br) Hi* 
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*H NMR (spectrum): (DMSOd«) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, 1H); 2.19 (8, 
6fl); 2.62 (br t, 1H); 3.02 Cm, 2H); 3.12 (d, 1H); 3.95 (s, 3H); 4.03 (d. 2H); 4.10 (br d, 
4.40 (br d, 1H); 7-20 (6, 1H); 7.47 (dd, 1H); 7.59 (m, 1H); 7.65 (dd, 1H>: 7.80 (s, 1H); 8,3V<b, 



v 



lH);9.f f>lH> 
5 "The starting material was prepared as follows: 

A mixture of 2-arnino^l)enzyloxy-5-metho^ben2aniide (10g, Oj0*>~* 
Chem. 1977, vol^Q, 146-149), and Gold's reagent (7.4g, 0.05idd1) in d£_^c itJ 6ml) waa 
stirred and heated at reflux for 24 larors. Sodium acetate (3,02g, O.037rool) and acetic acid 
(1.65ml, 0.029mo9 were added to the reaction mixture and it waa heated for a further 3 hours. 
10 The mixture was evaporated, water waa added to the residue, the Bolid was filtered off, 
washed with water and dried (MgS04). Recrystallisaiiou from acetic acid gave 
7-bejaytoxy-6-m&flttxy-3,4H3iln/^ (8.7g, 84%). 

10% Palladium cm carbon <8.3g) was added to a suspension of 
7-benzyloxy^-rnethoxy-3/i-dihydroq (50 g, 0.177 n»l) in 

15 dhnemylforrnamide (800 ml) under nitrogen. Ammonium formate (111.8 g, 1.77 mol) was 
then added in portions orer 5 inhiutes. The reaction mixture was stirred for one hour at 
ambient temperature then heated to 80°C for a further hour. The reaction mixture waa filtered 
hot through diatomaceous earth and the residues washed with dimethylfonnamide. The 
filtrate was then concentrated and the residue suspended in water. ThepH was adjusted to 7.0 
20 using 2M sodium hydroxide and the resulting mixture was stirred at ambient temperature for 
one hour. The solid was filtered, washed with water and dried over phosphorus pentose ide 
yielding 7-hyd^xy-6-methoxy-3,4^mydroquinaaolin-4-one as a white solid (20.52 g, 60%). 
l H NMR Specmun: (DMSOda) 3.85 (s, 3H), 6.95 (s, 1H), 7-40 (s s 1H), 7.85 (s, 1H) 
MS-BSI: 193 [M+H]+ 
25 Pyridine (20 ml) was added to a suspension of 7-hydroxy~6-methoxy-3,4- 

dihydroquinazolitt-4-one (20.5 g,l07 mmoi) in acetic anhydride (f50 rnl, 1.6 mol). The 
reaction mixture was heated to 120°C for three hours, during which time the solid dissolved. 
The reaction mixture was allowed to cool then poured into ice-water (900 ml). The reaction 
mixture was stirred for one hour then the solid was removed by filtration and dried over 
30 phosphorus pentoxide yielding 7-acetoxy-6-methoxy-3,4-dihy^ as a white 

solid (20.98 g, 84%). 

*H NMR Spectrum: (DMSOk) 2.25 (s, 3H), 3.85 (a, 3H), 7.40 (a, 1H), 7.60 (s, 1H), 8.00 (s, 
1H) 
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MS-ESI: 235 [M+H]+ 

7- Acetoxy-6-methoxy-3 ,4-dihydioqninflZolin-4-ODP (1 g, 4.3 mmol) was suspended in thionyl 
chloride (10.5 ml). One drop of ^dlmethylfonnamMe was added and the reaction was 
heated to 80*C for two hours, during which tune the Bolid dissolved. The reaction nrixtufe 
5 was cooled and the thionyl chloride was removed in vacuo. The residue was azeotroped with 

toluene before "being suspended in methylene chloride. A solution of 10% ammonia in 
methanol (40 ml) was added and the reaction mixture was heated to 80°C for 15 rnhrutes. 

After cooling the solvents were removed in vacuo and the residue redissotved in water (10 ml) 

and the pH adjusted to 7.0 with 2M hydrochloric acid. The resulting solid was filtered, 
10 washed with water and dried over phosphorus pentoxide yielding 4-chloro-7-hydroxy-6- 

meflioxyqumazoline as a white solid (680 rug, 75%). 

*H NMR Spectrum: (DMSOde) 4.00 (s, 3H), 7.25 (s, lH) t 7.35 <s, 1H), 8.75 (a, 1H) 

MS-ESI: 211-213 fM+H]+ 

■While mamtaming the temperature in the range 0-5 °C, a solution of di-terf-butyl 

15 decarbonate (41.7g, 0.19mol) in ethyl acetate (75ml) was added in portions to a solution of 
ethyl 4-piperidincC^boxylate (30g, 0.19mol) in ethyl acetate Cl50ml) cooled at 5°C After 
stirring for 48 hours at ambient temperature, the mixture was poured onto water (300ml). The 
organic layer was separated, washed successively with water (200ml), 0.1N aqueous 
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (200ml), 

20 dried (MgSO*) and evaporated to give ethyl 4-(l-(^^-butoxycarr«nyl)r^eriuhie) e arboxylate 

(48g, 9B%). 

l HNMR Spectrum: (CDCfe) 1.25(t,3H); 1.45(s,9H); 1.55-1.70(m. 2B)l 1.8-2.0(d,2H);2.35- 
2.5(m, lH); 2.7-2.95(t, 2H); 3.9-4. l(br b, 2H); 4.15 (q, 2H) 

A solution of 1M lithium almnrnium hydride m THF (133ml, 0.133mol) was added in 

25 portionB to a solution of ethyl 4-(l-(^r^Dutoxycarrxmyl)piperidinB)carboxylate (48g, 

0. 19mol) in dry THF (180ml) cooled at 0°C. After storing at VC for 2 hours, water (30ml) 
was added followed by 2N sodium hydroxide (10ml). The precipitate was removed by 
filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed 
with water, brine, dried (MgS0 4 ) and evaporated to give l-<«r?-butoxycarbonyl)-4- 

30 hydroxymethyhjnperidine (36.3g, 89%). 
MS (El): 215 [M.]+ 

J HNMR Spectrum; (CDCfe) 1.0S-1.2(m,2H); 1.35-1.55Cm, 10H); 1.6-1.8(m,2H);2.6-2.8(t F 
2H); 3.4-3.6(t, 2H); 4.0-4.2(hf s, 2H) 
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4-Clilrmj-7-hydroxY-6-:mj^ (1.5g, 7.12mmol), tert-butyl 4- 

Chydroxymeibyl)piperidine- 1 -carboxylate (also known as 1 -(tert-butoxycarboayI)-4- 
hydroxym&thylplperMiiie) (1.8g, 8.55mmol) and triphenylphospbine (2.2g, 8.55mmo]) were 
5 stirred in dirtdoroinethane (30ml) and cooled in an ice/water bath. Diiscpropyl 
azodicarboxylate (1.7ml, 8.55mmol) was slowly added and the mixture stirred at room 
temperature for 3 hours before being concentrated under reduced pressure. Column 
chromatography of the residue (2:1 isobexane/ethyl acetate) gave rert-butyl 4-{[(4-chloro-6- 
methDxyquinazolixL-7 -yI)oxy]m^ 1 -carboxylate (2.1g, 72*) as a white solid 

10 LC-MS (SSI) 408-1 and 410.1 [MHf 

X H NMR (spectrou^: (DMSOda) 1.33 (n% 2H); 1.52 (s, 9H); 1.90 (d, 2H); 2.16 (m, 1H); 2-89 
(m, 2H); 4.11 (in. 5H); 4.22 (d, 2H); 7.50 (s, lB)i 7.55 (s, 1H); 8.98 (s, 1H) 
tert-Bxstyl 4- { [(4-cblore>-6-:mettoxyqmiia2Xjfo^ 

(1.0g, 2.45mmoT) and 4-bron»-2-fluoroanuine (0.56g, 2.94mmol) were stirred in 2-propanol 
15 (30ml) and hydrogen chloride (0.74ml of a 4M solution in dioxane, 2.94mmol) was added 
The mixture was heated at reflux for 4 hours, cooled and filtered The solid was dissolved in 
methanol, placed on an Isolate® SCX column, washed with methanol and then etoted with 
7N ammonia in methanol to give 4-(4-bromo~2-fluoro^lMo)-6-nie^ 
ylmethoxy) quiiLazolinc (920mg, 8 1*) as a pale brown bam 
20 LC-MS (ESI) 463.0 \M^Bf)Ht 

*S NMR (spectrem): (PMSOde) 1.41 (m, 2H); 1.89 (d, 2H): 2.08 (m, IB); 2.71 (t, 2H)j 3.16 
(d, 2H); 4.06 (m, 5H); 7.30 (s, 1H); 7.62 (m, 2H); 7.17 (d, 1H); 7.93 (s, 1H); 8-46 (s, 1H); 
9.68 (br s, 1H) 



25 Examnle2 




4-(4-Chloro-2-fluoroaniliiiO)^ (l»Qg, 
2.40mmol) r 0-(7-azabenzotriazol-l-yl)-2V p N, N', iV'-tetxamethyluronlum hexafluorophcisphate 
(1.09g, 2.88mmol) and ^^-dhnethylglyome (297mg, 2.8Bmmol) were dissolved in N,N- 
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dimetfcylfonrmTnids (10ml) and diiBOpropylethylamme (Q. 84ml, 4,8(toQmol) was added The 
reaction mixture was stated at room temperature for 3 hours, diluted with ethyl acetate, 

washed with brine, 2N sodium hydroxide, dried (MgSQ*) and concentrated under reduced 

pressure. Column chromatography of the residue (2.5% 7N ammonia in 
5 methaDjol/dichloromefhane) gave 4^4»c)ilon>-24h^^ 

d!methyIaiirino)3c$tyl]piperi (940mg, 78%) as a 

white solid. 

LC-M3 (ESI) 502,1 and 504.1 [MHJ* 

f H NMR (spectrum): (DMSOda) 1.17-1.35 (m, 2H); 1.83 (hr d, 2H); 2.11 (m, 1H); 2*19 (a, 
10 6H); 2.62 (hr t, 1H); 3 04 (m, 2H); 3.13 (d, 1H); 3.95 (s, 3H); 4.03 (d, 2H); 4.08 (hr d, IH); 
440 (hr 4 IH); 7.20 (a, IH); 7.35 (m, 1H); 7.54 (dd, 1H); 7.59 (m, IH); 7.80 (s, 1H); 8.36 (s, 
1H); 9.51(8,111) 

The steiting material was prepared as follows; 
fert-Butyl 4-{[(4-cMoio-6-methox^^ 
15 carboxylate (1.0& 2,45mmol), (prepared as described for the starting material in Example 1), 
- and 4- cWoro-2-fluoroaniline (033ml, 2.94mmot) were stirred in 2-propanol (30mT) and 
hydrogen, chloride (0.74ml of a 4M solution in dioxane, 2,94mraoT) was added. Hie mixture 
was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in methanol, 
placed on an Isolate® SCX column, washed with methanol and then eluted with 7N ammonia 
20 in methanol to give 4-(4-chloro-2-fluoroanilino)-6-metboxy 
ylmethoxy)quinazoline (1.0& 98%) as a white solid. 
LC-MS (ESI) 417.1 and 4194 [MEQ+ 

L H NMR (spectrum): (DMSOd*) 1-47 (m, 2H); 1.93 (d, 2H); 2.13 (m, IH); 2.78 <t, 2H); 3.20 
(d, 2H); 4.06 (m, 5H); 7.31 (s, IH); 7.45 (m> IH); 7.tf7 (m, 2H); 7.95 (o, IH); 8.46 <s. IH); 
25 9.73 (tar a, IH) 
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7- { [l-(CMoroacetyI)pip^idto-4-yl^^ 

jnethoxyquinazoline (ISOmg, 0.30mmoT) was suspended in O-dLcMorobenzene (3ml) and 
pyrrolidine (63|d, 076mmol) added. The mixture was heated at 120°C for 1.5 hours. The 
reaction mixture was cooled and placed directly onto a silica column, washed with 
5 dichloromethane to remove the O-dichlorobenzene and then elnted with 2% 7N ammonia in 
methanoVdichJoromethane to ghre 4^4-chloro-2-£mon)aimmo)-6-niethoxy-7.{ll- 
(pyrxolinin-l-ylacetyl)piperidm^^ (llSmg, 72%). 

LC-MS (ESI) 528.1 and 530.1 [MH]* 

l H NMR (spectrum); (DMSOds) 1.25 (m, 2H); 1.69 (m, 4H); 1.82 (br d, 2H); 2.11 (m, 1H); 
10 2.50 (m, 4H)> 2.61 (br t, 10); 3.03 (or t, 1H); 3.17 (d, 1H); 3.34 (d, 1H); 3.95 (s, 3H>; 4.06 (m, 
3H); 4.39 (br d, 1H); 7.20 (s, 1H); 7.34 (m, 1H)> 7.54 (dd, 1H); 7.59 <t, 1H); 7.80 (s, 1H>; 8.35 
(s,1H);9.51<s,1H) 

The starting material was prepared as follows: 

A- (4<MoiO-2-fluoroaimirio)-6-^ (2.2g, 
15 4.85mmol) (prepared as described for the starting material in Example 2) was suspended in 
»* methylene chloride (100ml) and diisopropylethylamme (2.1ml, 12.1mmol) was added. 
Chloroacetyl chloride (0.4ml, 5.34mmol) was slowly added and the mixture stirred at room 
temperature for 2 hours. A further 0.5 equivalents of chloroacetyl chloride and 
dtisoprapylethylamme were added and the reaction mixture stirred for a further 2 hours- The 
20 mixture was washed with 2N hydrochloric acid, dried (MgSOt) and concentrated under 
reduced pressure. Column chromatography of the residue (2%-5%-l% 
n»thanol/dichlommethane) gave 7-{[HcMoroacetyl)piperMm-4-y^ 
fluoroauaino)-6-nietto^ (1.52g, 62%) as ateown solid. 

LC-MS (ESI) 493, 495 and 496.1 [MHf 
25 *H NMR (spectrum): (DMSOds) 1. 15-1.30 (m, 2H); 1 .96 (d, 2H); 2. IS (m, 1H); 2,72 (m, 1H); 

3.14 Hfc'\tQ\ [ 3.90 OTiaO; 3797TS, 3H)V4:06 (d72H)r439 (m, 3H)v 7.23 (s; UBfo-*46 (m, - 

1H); 7.72 (m, 2H); 7.89 (s, 1H); 8.42 (s, 1H); 9.84 (br s, 1H) 

EBBffllBLAa 

30 Using an analogous procedure to that described in the preparation of Example 3, 7- 

{ [Kchtoroacetyl)piperidm^yl]metto 

raethoxyquinarolme was reacted with the appropriate amine to give the compounds described 
in Table 1. 



i 101174 m 



Or 

o 



Example number • 


R 


LU-JUw 


4 


u 


1) 


5 


o 




6 




3) i 


7 




4) 


8 


HO 


5> 


9 






10 


MeNH 


7) 


11 


-9 


8) 



1) 4-(4^Moro-2-ftaioreai^ 
yljmethoxyjquinazQliiie (95mg, 58%) 
LC-MS (ESI) 542.1 and 544.1 [MH] + 
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l H NMR (spectrum): (DMSOd<s) 1.18 (m, IH); 1.37 (jn, 3H)i 1.50 (m, 4H): 1.83 (m, 2H); 
2.12 (m, 1H); 2.35 (m, 4H); 2-62 (m, 1H); 3.06 (m, 2H); 3.20 (m, IH); 3.95 (a, 3H); 4,04 (d, 
2H); 4.14 (d. m, 4.39 (d, IH); 7.20 (a, IH); 7.35 (d, IH); 7.57 (m, 2H); 7.80 (s, IH); 8.35 (s, 
lH);9Jl(a,lH) 

5 

yl]me1hosy}qnrna7olftie (98mg, 59%) 
LC-MS (BSD 544.1 and 546.1 rMH] + 

*H NMR (spectrum): (DMSOd*) 1.19 (m> 1H); 1.36 (m, 1H); 1-84 (m, 2H); 2.12 (m, IH); 
10 2.41 (m, 4H); 2.63 (m, IH); 3.06 (m, 2H); 3.27 (d, 1H); 3.58 (m, 4H); 3.95 (a, 3H); 404 (d, 
2H); 4.10 (d, IH); 4-39 (d, 11% 7.20 (a, 1H); 7.35 (d, IH); 7-54 (dd, IH); 7.59 (t, IH); 7-80 (a, 
1H);8.36(s,1H);9.51(s,1H) 

3) 4^4HMiOT-2-I!»«»an!Bno>-6-ni«0io^^ 
15 [l^]diQX<M4,5-c]pyriol-5-ylacet^ <61™g. 35%) 

LC-MS (BSD 572.0 and 574. 1 [MH] + 

*H NMR (spectrum): (pMSOd*) 1.17 (m, IH); 1.32 (m, IH); 1.83 (d, 2H); 2.11 (m, IB); 2.24 
(d, 2H); 2.63 (m, IH); 3.00 (m, 3H); 3.13 (d. IH); 3.27 (d, IB); 3.95 (a, 3H); 4.04 (m, 3H); 
438 (d, IH); 4.57 (s, 2H)i 4.89 (a, IH); 4.95 (a, IH); 7.20 (b, IH); 7.35 (d, IH); 7.54 (dd, IH); 

20 7.59 <t, 1H); 7.80 (s, IH); 8.35 (s, IH); 9.52 (a. IH) 

The (3RS,4SR)-3.4-methylenedioxypym>lidine wed as a starting material was 

prepared aa follows :- 

A solution of di-lat-butyl dicatbonate (BocaO. 78.95 g) in ethyl acetate (125 rot) 
was added dropwise to a stirred mixture of 3-pytrolme (25 g; 65% pure containing 
25 pyrrolidine) and ethyl acetate (125 ml) which had been cooled to 0*0. The reaction 
"teinperature wa^man^edaT durif«"thVaddnto W 
mixture was allowed to warm to ambient temperature owrnigbt The reaction mixture 
was washed successively with water, 0.1N aqueous hydrochloric acid solution, water, a 
saturated aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate 
30 and evaporated. There was thus obtained, as a colorless oil (62 g), a 2:1 mixture of 
fiwr-butyl 3-pyirolme-l-cart>oxylate, »H NMR (spectrum): (CDCfc) 1.45 (a. 9H), 4.1 (d. 
4H), 675 (m, 2H). and tert-butvl pyiroUdhie-l-carboxylate, ! H NMR (spectrum): 
(CDCfe) 1.5 (a, 9H), 1.8 (br s, 4H), 3.3 (bf ft, 4H). 
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A solution of the mixture of materials bo obtained in acetone (500 ml) was added 
dropwise to a mixture Of JV'-memylmDrotoline-W^ojude (28.45 g), osmium tetroxida (1 g) and 
water (500 nd) wmlst keeping the reaction temperature below 25"C The reaction mixture 
was then stirred at ambient temperature for 5 hours. The solvent was evaporated and the 

5 residue was partitioned between ethyl acetate and water. The organic phase was washed with 
brine, dried over magnesium sulphate and evaporated. The residue was purified by column 
chromatography on silica using increasingly polar mixtures of petroleum ether (b.p, 40-60°Q 
and ethyl acetate as ehient and by further column chromatography on silica using increasingly 
polar mixtures of methylene chloride and methanol. There was thus obtained tert-butyl 

10 (3RS,4SR)-3,4-dmydroxypynrolidiii6-l-carboxylate as an oil (34.6 g). 

l H NMR (spectrum); (CDCfe) 1.45 (s, 9H), 2.65 (m, 2H), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m, 
2H). 

A solution of /ert-butyl (SRS^S^^^-dihydfoxypyrrohdine- 1-carboxylate (34.6 g) hi 
DMF (400 ml) was cooled to 0-5 B C and sodium hydride (60% dispersion In mineral oil, 0.375 
15 mol) was added portionwiBe. The reaction mixture was stirred at 5°C for 1 hour. 

Dibromomethane (15.6 ml) was added and the reaction mixture was stirred at 5°C for 30 
minutes. The reaction mixture was allowed to warm to ambient temperature and was stirred 
for 16 hours. The DMF was evaporated and the residue was partitioned between ethyl acetate 
and water. The organic phase was washed with water and with brine, dried over magnesium 
20 sulphate and evaporated. The residue was purified by column chromatography on silica using 
increasingly polar mixtures of petroleum ether (b.p. 40-60°C) and ethyl acetate as ehient. 
There was thus obtained ««-butyl <3RS,4$R>3.4-inemylenedtoxypy^^ 
as a colourless oil (19.77 g). 

*H NMR (spectrum): (CDCfe) 1.45 (s, 9H), 3.35 (m, 2H), 3.75 (tar S, 2H), 4.65 (m, 2H), 4.9 (s, 
25 1H), 5.1 (s, 1H> 

A cooled 5M solution of hydrogen chloride in isopropanol (150 ml) was added to a 
solution of tett-butyl (3RS,4SR)-3,4-inemylenedioxypyn^lmm^l-carboxyla^ (19.7 g) in 
methylene chloride (500 ml) mat was cooled in an ice bam. The reaction mixture was 
allowed to warm to ambient temperature and was stirred for 4 hours. The solvent was 
30 evaporated and the residue waa triturated under diethyl ether. The precipitate was collected 
by filtration, washed with diethyl ether and dried. There was thus obtained (3RS,4SR>3,4- 
tnethylenedtoxypynolidine hydrochloride as a beige solid (13.18 g). 
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l H NMR (spectrum): (DMSOd«) 3. 15 (m, 2H), 3.35 (m» 2B), 4.65 (b, 1H), 4.8 (m, 2H), 5. 1 (b, 
^) 1H). 

The material so obtained was suspended in diethyl ether and a saturated methanolic 
ammonia solution was added. The resultant mixture was stirred at ambient temperature for 10 
5 mfamtea. The mixture was filtered and me solvent was evaporated at ambient temperature 
under vacuum There was thus obtained <3RS,4SR)-3 f 4-memyki)edioxypyjw>lidine which 
was used without any additional purification. 

4) 7-({H(4-acetylpiper»zIn-l-yl)ace^ 

10 mioroanmno)-6-metho^quinazoline (70mg, 39%) 
LC-MS (ESI) 585 and 587 [MHf 

l K NMR (spectrum): (DMSOd«) 1.20 (m, 1H); 1.35 (m, 1H); 1.84 (m, 2H); 1.98 <s, 3H); 2.12 
(m, 1H); 2.37 (m, 2H); 2.43 (n% 2H); 2.63 (m, 1H); 3.08 (m, 2H); 3.30 (d, lH); 3.42 (m. 4H); 
3.95 (s, 3H); 4.05 (m. 3H); 4.39 <d, 1H): 7.20 (s, 1H); 7.35 (d, 1H); 7.54 (dd, 1H); 7.59 (t. 
15 1H); 7,79 (b, 1H); 8.35 (s, 1H); 9.51 (s, 1H) 

.. ... 

5) (3S)-7-({l-[(3-hydi»^pyrroEu^n-l-^^ 
2-fluoi-oanmno)"6-methoxyquiuazoline (34mg, 20%) 
LC-MS (ESI) 543.9 and 546.0 [MH] + 

20 J HNMR (spectrum): (pMSOd&) 1.18 (m, 1H); 1-32 (m, 1H); 1.55 (m, 1H); 1.83 (d, 2H); 1.96 
(m, 1H); 2.11 (m, 1H); 2.34 (m, 1H); 2.50 (m. 1H)J 2.61 (m, 2H); 2.77 (m, 1H); 3,02 (br t, 
IB); 3.17 (dd, 1H); 3.30 (dd, 1H); 3.95 (s, 3H); 4.04 (m, 3H); 4.18 (m, 1H); 4.38 (d, 1H); 4.65 
(d, 1H); 7.20 (s, IB); 7-35 (d, 1H)| 7.54 (dd, 1H); 7.59 (t, 1H); 7.80 (s, 1H); 8.35 (a, 1H); 9.51 
(s, 1H) 

25 

_.. ^ 4Y(4^j^2WBubi^ " ' 

mEmo^eth^l)ammo]acetyl}pipeildia-4-yl)methosy]qniTia70lhie (65mg, 22%) 
LC-MS (BSI) 532 and 534 [MH] + 

4 H NMR (spectrum): (DMSQds) 1.74 (m, 2H); 1.84 (d, 2H); 2.12 (m, 1H); 2.66 (m, 3H), 3.02 
30 (t, 1H)j 3.25 (s. 3H); 3.40 (m, 4H>; 3.85 (d. 1H); 3.95 (s, 3H>; 4.03 (d, 2H); 4.42 (d, 1H); 7.20 
(s, 1H); 7.35 (d, 1H); 7.45 (dd, 1H); 7.59 (t, 1H)> 7.80 (b, 1H)i 8.35 (a, 1H); 9.51 (s, IB) 
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7) 4-(4.chloro-2rftaoroanffino)^ 
4-yl>inethoxy) cprinazoline (54mg, 46%) 
LC-MS (ESI) 488 and 490 [MHf 

l H NMR (spectrum): ODMSOd*) 1.24 (m, 2H); 1.83 (d, 2H); 2.12 (m, 1H); 2.29 (s, 3H); 2.65 
5 (m, 1H); 3.02 (t, 1H); 3.30 (dd, 2H); 3.86 (d, 1H); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, 1H); 
7.20 (s, 1H); 7.35 (d, 1H); 7-57 (m, 2H); 7.80 (b. 1H); 7.36 (a, 1H); 9.52 (a, 1H) 

8) 4<4-cIiloi^2-ftuoroai^ 
4-yl}metlio^)-6-nttthosyqTiiiiazDlinft (45mg, 26%) 

10 LC-MS (ESI) 586-4 and 570.S jM+Naf 

NMR (spectrum): (DMSOd*) 1.27 (m, 2H); 1.83 (d, 2H); 2.12 (m, 1H); 2.23 (m> 2H)> 2.63 
(m, 1H); 2.80 (t, 2H); 2.99 (m, 3H); 2.30 (d, 1H); 3.42 (d, 1H)> 3.95 (m, 4H); 4.03 (d, 2H)i 
4.38 (d, 1H); 7.20 (8, 1H); 7.35 (d. 1H); 7.54 (dd, 1H); 7-59 (t, 1H); 7.80 (s, 1H); 8.35 (s, 1H); 
9.31 (b, 1H) 

15 





AX, 

0 — xs- HATU, DIFEA, DMF ^^^ 0 ' 

4-(4-CMDio-2~fTuoroaiiil^ 
(310ms, 0.72mmol), ^^.abenzotriazoH-yD-iV. N, N'. iV'-tetransdiyluionium 

20 bexaflnorophosphate (32Bmg, 0.86mmDl) and iV.tf-dimethylglycine (89mg, 0.86nun»I) were 
diBBolved in ^JV-dimothylfoimamide (10nu) and diisopropylethylamine (0.25ml, 1.44mmol) 
was added. The reaction mixture was stirred at room temperature over night, diluted with 
ethyl acetate, washed with trine (x2), 2N sodium hydroxide, dried (MgSO*) and concentrated 
under reduced pressure. Column chromatography of *e reside (3% 7N ammonia in 

25 meilianol/dichtoromethane) gave 4-<4-«Moro-2.ftaoroanl^^ 

dimethylaiirino)amyl]pipm^ (2C0mg, 54%) as a 

white solid. 

LC-MS (BSD 516.1 and 518.1 [MHf 

'H NMR (spectrum): (DMSOfc) 1.03-1.19 (m, 2H); 1.77 (m, 5H); 2.19 (s, 6H); 2.56 (br t, 
30 1H); 2.99 (m, 2H); 3.14 (to d, 1H>; 3.95 (a, 3H); 4.02 (br d, IB); 4.20 (m, 2H); 437 (br d, 
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1H&7.22 (S, 1H); 7.35 (d, 1H); 7.54 (dd, 1H); 7.59 (t, 1H); 7-80 (a, 1H)1 8.36 (b, 1H); 9.51 (a, 
1H) 

The starting material was prepared as follows: 

4-CUoro-7-riydroxy^meto (10g» 4.75mmoI), (prepared as described 

5 for the starting material in Example 1), rerr-butyl 4-(2,hydroxyetl^l)Fperidirie-l-carboxylate 
(1.3g, 5.70mmol) and tripnenylphosphine (1.5g, 5.70mmol) were stirred in dicblnromBttaan© 
(25ml) and cooled in an ice/water bath, Diisopropyl azodicarboxylate (1.1ml, 5.70namol) was 
slowly added and the mixture stiffed at room temperature over night "before being 
concentrated under reduced pressure. Column cinematography of the residue (2:1 
10 isohexane/ethyl acetate) gave a sticky solid which was suspended in diethyl ether and filtered 
to give tert-butyl 4-{2-[(4-chlM»r6-meiboxyo^ 
carboxylate (1.4g, 7096) as a white solid. 
LC-MS (BS1) 422.0 and 424.0 CMH] + 

l H NMR (spectrum): (DMSOd 6 ) 1.09 (m, 2H)v 1.40 (s, 9H); 1.77 (m, 5H); 2.72 (m, 2H); 3.93 
15 (br d, 2H); 4.00 (s, 3H); 4J28 (t, 2H); 7.39 (s, 1H); 7.47 (a, 1H); 8.87 (s, 1H) 
tert-Butyl4-{24(4^Wciro-frrncthoxyqumaaolm-^ 

(0.4g, 0,95mmo5 and 4-cM<>fO-2-rlnoroanilbie (126|d, l.l4mmol) were stirred in2-propanol 
(15ml) and hydrogen chloride (1.2ml of a 4M solution in dioxane, 4.75mmol) was added. 
The rnixture was heated at reflux for 1.5 hours, cooled and concentrated under reduced 
20 pressure. Column chromatography of the residue (10% 7N ammonia, hi 

niethanoVdicMororDethane) gave 4-(4-chloro-2-fluoro aiullno)-6-ttiethoxy-7-[2-(piperidin-4- 
yI)ethDxy]quinazoline (320mg, 75*) as a white solid. 
LC-MS (ESI) 431.0 and 433.0 [MIIp 

l H NMR (spectrum): (DMSOd*) 1.09 (rn, 2H); 1.57 (m, 1H); 1.69 (m, 4H); 2.45 (dt, 2H); 
25 2.92 (br d, 2H); 3.95 (s. 3H>; 4.18 (t, 2H); 7.20 (s, 1H); 7.34 (m, 1H); 7.54 (dd, 1H); 7.59 (t, 
i^;"7^s;T^r8.3lS(s;i^;^32(^s,THr 

tX^o^QO HATU.DIPEA.DMF O-^o^O^ 
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4<44kcmo-24hiomari^ 
(330mg, 6.94mmoD. O-CT-azabeiaotriazol-l-yD-iVi N, N'. N'-tetrarceftyhnonium 
hexafluoroptosphate (317mg, 0.83mrnol) and N,N-4m^Wy<tot (86mg. O.83mmol) were 
dissolved in N^dimethylfbrmamide (10ml) and diiBopropytethylanrine (0.24mL 1.39mrnol) 
5 wadded. The reaction mixture was stirred at room temperature oyer night, diluted with 
efcyl acetate, cashed with brine (x2), 2N sodta* hydroxide, dried (MgSCfc) and concentrated 
^uter reduced pressure, Column chromatography of die residue (3% 7N ammonia in 
^thar^ydichloromethane) gave 4-(4-liimiio-2.1h^^ 

dbramylaim*o)ai*iyl^ < 330m S» ^ ** a 

10 white solid. 

LC-MS CBSI) 562.1 [M^^^H]* 

l H NMR (spectrum): (DMSOd*) 1.03-1.19 (m, 2B); 1.76 (m. 5H); 2.18 (a, 6H); 5.56 (br t, 
1H); 2.9B (m, 2H>; 3.11 (br d. 1H); 3.95 (s, 3H); 4.03 (hr d, 1H)', 4,20 (m, 2H); 4.34 (br d, 
IS); 7.22 (s, 1H); 7.47 (dd, 1H); 7.54 (t, 1H); 7.65 (dd, 1H); 7.79 (s, 1H); 8.36 (s, 1H>; 9.50 
15 (s,lH) 

The starting material was prepared as follows; 
»^.Btttyl4-lM(4-chloiD-6-i^ 

(0.4g, O^Smmol), (prepared as described for me starting material in Example 12), and 4- 
bxomD-2-tT^roanilme(2l6mg, l.Hmmol) were stirred in 2-propanol (15ml) and hydrogen 
20 chloride (1.2ml of a 4M solution in dioxane, 4.75mmol) was added. The mixture was heated 

at reflux far 1.5 hnurs, cooled and concentrated under reduced pressure. Cohimn 

chromatography of the residue (10% 7N ammonia in memanol/dichloremetW) gave 4(4- 

fcrorm-2-flnoroani^ 75 %) 68 

a white solid. 
25 LC-MS (ESI) 472.9 and 474.9 [M-H]' 

'H NMR (spectrum): (DMSOd*) 1.10 (m, 2H); 1.58 (m, 1H); 1.69 (m, 4H); 2.46 (dt. 2H); 

2.92 (br d, 2H>; 3.94 (a, 3H); 4,18 (t, 2H); 7,20 (s, 1H); 7.46 (m, 1H); 7.53 (t, 1H); 7.59 (dd, 

1H); 7.79 (s, 1H); 8.35 (a, 1H), 9.51 <br a, 1H) 
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R Isomer 

4-(4<M)rQ-2-flaoroannmo)-6^ 
(150mg, 0.360111101), 0-(7-azabettzotriazoVl-y?)-JV; N, N', ^'-ietramethylumnium 

5 hexafluorophosphate (164mg, 0.43mmol) and W-diineihylglycine (45mg, 0.43mmoD were 
dissolved in iV^iV-dimethylfonminide (4ml) and diisopropylethylamine (0.125^1, 0.72romol) 
was added. The reaction mixture was stirred at room ten^erature for 2 tows, diluted with 
ethyl acetate, washed with brine (*2), 2N sodium hydroxide, dried (MgSO») and concentrated 
under reduced pressure. Column chromatography of the residue (2.5% 7N ammonia in 

10 tnetbanoVdicUoromethane) gave J 4-(4-cUoro-2-&uoroanmno)-7-({@^^ 

dimethylamino)acet y l]plperidm-3-yl}inethnxy^ (I38mg, 76S6) as a 

white solid. 

LC-MS CESI) 502 and 504 [MH] + 

'HN&OlGpeOTum): (DMSOds at 373°K) 1.45 (m, 2H); 1.71 (rn, 1H); 1.91 (m. 1H); 2.08 (m, 
15 1H); 2.21 (», 6H); 3.05 (m, 4H); 3.95 (m 4H); 4.10 (m, 2H); 4.20 (m, 1H); 7.21 (s, 1H); 7.30 
(d, 1H); 7.40 (d. 1H); 7.65 (t, IB); 7.80 (s, 1H); 837 (s, 1H); 9.15 (a, 1H) 
The starting material was prepared as follows; 

4-Chloro-7-h>droxy-D^methoxyqumazolirie (250mg, 1.19mmol), prepared as 
described for the starting material in Example 1), fert-butyl (3*)-3- 
20 (hydroxyraethyl)piperidine-l-carboxylate (307mg, 1.42mmol) and tripheiryh*ospbme 
_ J374n^a-42nunoD_we«.8^Jn dlcbforomethane (12ral) and cooled in an ice/water bath. 
Diisopropyl azodfcarboxylate (280ul, 1.42mmol) in dicUoromethane (2mD was slowly added 
and the mixture stirred at room temperature for 2.5 hours before being concentrated under 
reduced pressure. Column chromatography of the residue (2:1 Lsohexane/ethyl acetate) gave 
25 W^butyl (3*)-3-([(4-chlc^^nffifoox^ 
(400mg, 82%) as a viscous oil 
LC-MS (ESI) 408 and 410 [MHf 

l H NMR (spectrum): (DMSOd*) 1.36 (m, 11H); 1.60 (m, 1H); 1.87 (m> 1H); 1.99 (m, 1H); 
2.90 (m, 1H); 3.72 (m, 1H); 4.01 (m, 7H); 7.40 (s, 1H); 7.46 (s, 1H); 8.87 (s, 1H) 
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carboxylate (400mg, 0.98mmo& and 4-cWoro-2-fluoroaniline (130uL l.lBmmDl) were stirred 
in2-propanoL (12ml) and hydrogen chloride (294ul of a 4M solution in dioxane, USwmoD 
w as added. The mixture was heated at reflux for 4 hours, cooled and filtered. The solid was 
5 dissolved in methanol, absorbed onto an Isolate® column, washed with methanol and eluted 
wifh7N ammonia in methanol to give l64mg of first batch of product as a white aolid. 
Column chromatography of the concentrated filtrate (10% 7N ammonia in 
rr^thanoVdichloxomethane) gave a further 41mg of 4-(4^hloro-2-flu OT oanflmD)-6-inetho S y- 
7-[(320-piperidin-3-ylrnethoxy]quina2Oline which was combined with the first batch (205mg 

10 in total, 50%). 

LC-MS (ESI) 417 and 419 [MH] + 

l H NMR (BFectrom): (DMSOd«) 1.25 (to, 1H); 1.41 (m, lH)i,1.59 (m, 1H); 1.84 (m, 1H); 
1.95 (m, 1H); 2.38 (t, 1H); 2.50 (m, lH)i 2-86 (d, 1H* 3.07 (d, 1H); 3.95 (s, 3H); 4.00 (d. 
2H); 7.18 (s, 1H); 7.34 (d, 1H); 7.54 (dd, 1H)} 7.59 (t, 1H); 7.79 <s, 1H); 8.35 (s, 1H); 9.51 (a. 
15 1H) 




I^Y^O^lf HATU. DIPEA, DMF f^J"' ° N 

✓"v^o 8 Inmer 

4-(4^^ro-2-iliMiroaiiiBTO 
20 yDmefto^-e-methosyquinazoBne was prepared using an analogous procedure to that 

described in Example 14. 
LC-MS (EST) 502 and 504 [MH] + 

*H NMR (spectrum): <PMSOd«at 373*K) 1.45 (m, 2H); 1.71 (m, 1H)> 1.91 (m. IB); 2.08 (m, 
1H); 2.21 (s, 6H); 3-05 (m 4H); 3.95 (m, 4H); 4.10 (m, 2H); 4.20 (m, 1H); 7.21 <s, 1H); 7.30 
25 (d, 1H); 7.40 (d, 1H); 7.65 (t t 1H); 7.80 (s, 1H); B.37 (s. 1H); 9.15 (s, 1H) 
The starting material was prepared as fallows: 

4-Chloro-7-hydtoxy-6-methOXyquk^ was reacted with 
(hydroxymethyljpiperidin^l-carboxylflte using an analogous procedure to that described for 
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the starting material in Example 14 to give tert-batyl (35)-S-{ [(4-chloio-6- 
metljoxyquma^lm-7 -yl)oxy]niBihyl}piperidiEe- J-carboxylate 
LC-MS (ESI) 408 and 410 {MH\* 

*H NMR (spectrum): (DMSOd fi ) 1.36 (m, 11H); 1.60 (m, 1H); 1.87 (m, 1H); 1-99 (m, IB); 
5 2.90 (m, 1H)J 3.72 (m, IB); 4.01 (m, 7fl); 7.40 (s, 1H); 7-46 (b, IB); 8.87 (s, IB) 

4<4-CMjro-2-flpproaDilmo^ was 
prepared nafag an analogous procedure to that described for the starting material in Example 
14. 

LC-MS (ESI) 417 and 419 [MH] + 
10 *H NMR (spectrum); (DMSOds) 1.25 (m, 1H); 1.41 (m, 1H): 1.59 (m, IB); 1.84 (no, 1H); 
1.95 (m, 1H); 2.38 (t, 1H); 2.50 Cm, 1H); 2.86 (d, 1H); 3.07 (d, lBfc 3.95 (s. 3H); 4.00 (d, 
2H); 7.18 (s f IB); 7,34 (d, 1H); 7.54 (dd, IB); 7.59 (t, IB); 7.79 (s, 1H); 8.35 (b, 1H); 9.S1 <s, 
1H) 

IS Sample Ifi 




4-(4-BraniQ-2-flTOm^^ (986mg, 2.71mmol) 

and potassium carbonate (41211%, 2,98mmol) were stirred in l-methylpyrroMiiiDne (10ml) 
and l-hromo-3-cMoropropme (295^0, 2.98mraol) added The mixture was stirred at 90°C for 

20 2 hours. (3aK,6aS)-Tetxahydx^^ hydrochloride (452tf£, 

2.98mmol), (prepared as described for the starting material in Example 6), potassium 
carbonate (4i2mg, 2.98mmol) and acatalytic ai^imf of potassium ioaide"wiae added "ana the - 
mixture heated at 90°C for a further 3 hours. The mixture was cooled and partitioned between 
water and dicbforometfaane The organic layer was dried (MgSQ4) and concentrated and the 

25 residue purified by a combination of column chromatography (1% IN ammonia in 
methapoVdichlottiiaethaiie) and preparative HPLC to give 4-(4-bi«mo-2-fconia*nlni 
meiho^-7-{3-[(3a«,tfa^ 

yl]propoxy}qulna^oline (276mg, 23%) as a white solid. 
LC-MS (ESI) 520.9 [M^^r)!!!* 
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'H NMR (spectrun$: (DMSOd*) 1.95 <m» 2H); 2. IS (brd, 2H); 2.42 <m, 2H); 3.01 (d, 2H>; 
3.95 (s, 3H); 4.17 (t> 2H); 4.57 (m, 2H); 4.86 (s, 1H); 4.95 (s, 1H);7.17 <s. 1H); 7-47 (in, 1H); 
7,54 <t, 1H); 7.65 (dd, 1H); 7,80 (a, 1H); 8.36 (a, 1H); 9.51 (s, 1H). 
The. starting material was prepared as follows: 
5 A mixture of 2-aa»ino-4-bensyloxy-5-metfco;^^ (X Med. Cheat 1977, vol 2Q» 

146-149, lOg, 0.04moJ) and Gold's reagent (7-4g, O.OStnol) in dioxane (100ml) was stirred and 
heated at reflux for 24 hows. Sodium acetate (3.02g, O.037mol) and acetic acid (1.65ml, 
0.029mol) were added to tbs reaction mixture and It was heated for a further 3 hours. The 
mixture w as evaporated, water was added to the residue, the solid was filtered off, washed with 
10 water sad dried (MgSCU). Reorystallisation from acetic add gave 7-benzyloxy-5-methoxy-3,4- 
dihydroqroamlin-4-onje (S.7g, 849&). 

A mixture of 7-be^ytoxy-6-inet!iD^^ (2,82g, O.OlnooT), 

thionyl chloride (40ml) and DMF (0.28ml) was stirred and heated to reflux for 1 hour. The 
mixture was evaporated, the residue was taken up in toluene and evaporated to dryness to give 
15 7-ben2ytoxy-4s^ro-6-ira 

A solution of 7-benzytoxy^chloro-6- <8.35g* 27.8mmol) and 4- 

broicno-2-fluotoanfliQe (S.65g, 29»7ron»l) in 2-propanol (200ml) was heated at reflux for 4 
hours. The resulting precipitate was collected by filtration, washed with 2-piopanol and then 
ether and dried under vacuum to give 7«benzyloxy^-(4-*ioii^ 
20 methoxyquinazoline hydrochloride (9.46g, 78%). 

! H NMR Spectrum: (PMSOd«; CD3COOD) 4.0(s, 3H); 5.37(s, 2H); 7.35-7J!(m» 4H); 7.52- 

7.62(m, 4H);7,8(d, 1H); 8.l4C9s, 1H); 8.79(s, 1H) 

MS-BSfc456[MHT 

Elemental analysis: Found C 54.0 H 3.7 N 8.7 

,25 C22Hi7N 3 02»rPa9Ha Requires C 54.2 H 3.7 N 8.6% 

A solution of 7-benzytoxy-4<4~bromo-2^fluoro 
hydrochloride (9,4g> 19. lmmol) in TFA (90ml) was heated at reflux for 50 minutes. The 
mixture was allowed to cool and was poured on to ice. The resulting precipitate was collected 
hy filtration and dissolved in methanol (70nfl). The solution wad adjusted to pH9-10 with 
30 concentrated aqueous ammonia solution The mixture was concentrated to half initial volume 
by evaporation. The resulting precipitate was collected by filtration, washed with water arid 
then ether, and dried under vacuum to give 4-(4-bromo-2-fluotX)ardlino)-7-hydroxy-6- 
methoxyquinazoline (5.66g, 82%). 
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X H NMR SpeOtrum; (PMSOdV, CD 3 OOOD) 3.95(8, 3H); 7.09(8, 1H); 7.48<s, 1H); 7.54(t, 1H); 

7.64(d, 1H); 7.79(8, 1H); 8.31(s, 1H) 

MS-ESI:366IMHf 

Hemental analysis; Found C 49.5 H 3.1 N 11.3 

5 CisHnNgOaBii' Requires C 49.5 H 3.0 N 11.5% 



Eafflaadi 17 




4-CMoro-6-irethoxy-7-{2-[(3ajR,6^-te^ 

10 yl]ethoxy }quinto>line (270mg, 0.77inmol) was suspended in 2-propaool (lOml) and 4- 
hromo -2-fhimoaoiline (175mg, 0.92mmoj) added. Hydrogen chloride (230ul of a 4M 
solution in dioxane, 0.92mmol) was added and the mixture heated at reflux for 1.5 hours, 
cooled and the solid filtered off. The solid was dissolved in 7M ammonia in methanol, 
concentrated under reduced pressure, water added and the solid filtered off and dried to give 

15 4-(4-bnHnD-24taoroaiiU^ 

*]pyrwl-5-yl3cthosy)quinazoline (295mg, 76%) as a white solid. 

LC-MS (ESI) 506.9 [M( 8l Br)JHr 

*H NMR (spectrum): (DMSOds) 2.26 (br d, 2H); 2.80 (t, 2H); 3. 12 (d, 2H); 3.95 (s, 3H); 4.24 
(t, 2H); 4.56 (m, 2H); 4.82 (s, 1H); 4.97 (8, 1H); 7.23 (s, 1H); 7.47 (m, lH)i 7.54 (t, 1H); 7.65 
20 (dd, 1H); 7.80 (s,lH); 8.36 (s,ll$; 9.51 (s,lH) 

The starting material was prepared as follows: 

(3al?,6aS)-Tetrahydro.3aff-[l,3]dioxolo[4,5-c3pyaole hydrochloride (0.7g, 

4r62inmo|), "(prepared as described -for the- starting material in. Example -6) r -potassium 

carbonate (1.6g, 11.5mmol) and 2-hromoefhanol (0.33ml, 4.62mmol) were heated in 
25 acetonitrile (30ml) at reflux for 2 hours. The mixture was cooled, filtered and concentrated 
under reduced pressure. Column chromatography of the residue (5% 
metbanol/dichloroinethaiie) gave a pale orange oil which was dissolved in methanol, absorbed 
onto an Isolate© SCX column, washed with methanol and elated with 7N ammonia in 
methanol to give 24(3aR,6a$-tetrahydro-5JT-[l,31dte^ (313mg, 
30 43%) as a pale yellow oil 
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*H NMR (spectrum); (CDOa) 2.29 (m> 3H)j 2.59 (t, 2H); 3.17 (d, 2H); 3.63 (t, 2H); 4-60 (m, 
2H); 4.92 (s, 1H); 5.09 (s, 1H) 

4~Chloio-74iydroxy-6Hm£t^ (330mg, 1.57mmol) t (prepared as described for 

the starting material in Example 1), 2-[(3aR,6aS)-tetrahyd^ 
5 yI]ethaiiol (SOOmg, 1.88mni0l) and triphenylphosphine (494mg, 1.8SmmoI) were stirred in 
dichtagomethane (10ml) and cooled in an iceftvater bath. Diisopropyl azodicarboxylate 
(371 pi, 1.88mmo]> in dichlorornethane (2ml) was slowly added and the mixture sthred at 
room temperature for 3 hours before being concentrated under reduced pressure. Column 
chromatography of the residue (l%-2% metbaiml/dichloroineihane) gave 4-ohloio-6- 
10 methoxy-7- {2-[(3aR,6aS)-tetrahydro-5H-[ 1 f 3]dioxolo[4,5-c]pytrol-5-yl]et!hc«y)qiii2^^ 
(280mg, 51%) as a white solid. 
LC-M3 (BSI) 352 and 354 [MH]* 

*H NMR (spectnmO; (DMSOda) 2.28 (d, 2H); 2.82 (t, 2H); 3. 12 (d, 2H); 4.01 (s, 3H); 4.33 (t, 
2H>; 4.56 (m, 2H); 4.81 (a, 1H); 4.96 (s, 1H); 7.41 (s, 1H); 7 JO (s, 1H); 8.88 (s, 1H) 

15 

Example 18 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula 1, or a pharmaceuiically acceptable salt thereof (hereafter compound X) y 



mg/tabfet 
100 
182.75 
12.0 
2.25 
3.0 

m g/tabtet 
50 

223,75 
60 
15.0 
2.25 



for therapeutic or prophylactic use in humans: 

20 

(a) Tabfell 
Compound X 
Lactose FkEur 
Croscarmellose sodium 

25 Maize starch paste {5% w/v paste) 

Magnesium stearate 

(b) Ta blet II 
Confound X 

30 Lactose Fh-Eur 

Croscarmellose sodium 
Maize starch 

Polyvinylpyrrolidone (5% w/v paste) 
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Magnesium stearate 

(c) TftWfeHn 

Compound X 
Lactose FIlEti* 
CroscarmellDse sodium 
Maize starch paste (5% w/v 
Magnesium stearate 



3.0 

TT> pft aKle * 

1.0 

93.25 

4.0 

0.75 

1.0 



10 (d) Capsule 

Compound X 
Lactose Ph-Eur 
Magnesium stearate 

15 (e) Ttijecrionl 

Compound X 

1M Sodium hydroxide solution 
0.1M Hydrochloric acid 
(to adjust pH to 7.6) 
20 Polyethylene glycol 400 

Water for injection to 100% 

(i) Injection g 

Compound X 
25 Sodium phosphate BP 

6. 1M Sodium hydroxide solution 
Water for injection to 100% . 

(g) Iniectionm 
30 Compound X 

Sodium phosphate BP 
Citric acid 

Polyethylene glycol 400 



10 

488.5 
1.5 

5.0% w/v 
15.0% v/v 



4.5% w/v 



lOmg/mD 
1.0% w/v 

3.6% w/v 
T5:0%"v7v 



q^g/tTAl.hufFared to oHft 
0.1% w/v 
2.26% w/v 
0-38% W/v 
3.5% w/v 
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Water for injection to 100* 

Nate 

The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
5 example to provide a coating of cellulose acetate phlhalate. 
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CLAIM 

1. A coropiund of the formula I: 




wherein: 

Zis-NH-, -O-of-S-; 
R 1 represents bromo or ohloro ; 
10 R 3 represents Ci-aalioxy or hydrogen; 

R a is selected from one of the following three groups: 

wherein X 1 represents -0-,-S- or -NR 4 - wherein R 4 is hydrogen, Ci^alkylor Ci^aBroxyCz- 
salkyl andQ 1 ifl selected from one of the following ten groups: 

15 1) Q 2 (wherein Q 2 ifl a 5-6^roembere4 saturated or partially unsaturated heterocyclic group 
with 1-2 hetero atoms, selected independently ftomO, S and N, which heterocyclic group 
bears at least one substituent selected from Ca-aalkenyl, CwaHeynyl, Ci^sfluoroalkyL anunoCa. 
<a ikanDyl, Ci^alkylaioinoCMalkanoyt di(CMalkyl)arninDC:wsa^ 
^alkylaminoC^alkanoyl, Ci-sfJnoioalkanoyl, carbamoylCi^alkyl, Ci^lkylcarbamDylCi- 

20 salkyl, di(Ci^alkyl)carbamoylC,^alkyl, Ci^alkylsulpbxmyl and C^fluoroalkylsiilphonyl and 

wMch heterocyclic group may optionally-bear-a further 1 or 2- ^bstrrueaits^fceted_fro.iaCa, _ 

5 alkenyl. Ca^alkynyh C w fluoroa1kyl, d^alkanoyl, amtaoCwaDsanoyL C M alkylarnbioC2, 
salkanoyL d^Ci^»alkyl)atninoCs^alkanoyl, C,^aDmxyCi^alkylanainoCa^salkanoyl, Ci- 
efluoroalkarioyl, carbamoyl, Ci^alkylcarbamoyl, diCCi-jalky^carbamoyl, carbamoylCi^alkyl, 

25 Ci-»aIkylcaroan]DylCijjalkyl, di(Ci ^alky Dc^bairoylCi^alkyL Ci^aJkylsulphonyl, Ci- 
^uoroalkytoulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoaJkyl, Chalky), C a . 
4hydroxyalkyl t Ci^alkoxy, Ci^aDcoxyCi^alkyL Ci^alkykulphjonylCMalkyl, Ci- 
4 a3koxycarbonyl, CwaminoaBcyl, Cijalkylaroino, di(C M a]kyI)amino, C^alkylaminoC!. 
4 al!cyl, di(Cwallcyl)aniinoCMalkyl, Ci^alkylaniinoCMalkoxy, di(Ci^alkyl)arainoCi^aIta)xy 
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and a group -(-0-KC M alkyl)gringD (wherein fisOofl,gisOorland ring D is a 5-6- 
Tnembered saturated or partially unsaturated heterocyclic group with 1-2 heteioatoms, selected 
independently from 0, 5 and N, which cyclic group may hear one or more substituents 
selected from Chalky]), 

5 orQ 2 hears a single substituenl selected from methylenedforty and ethylenedxoxy); 
with the proviso that if Q 1 is Q 2 and X 1 is -O- then Q 2 must bear at least one substhuettt 
selected fromC^salkenyl, CwaJkynyU C w alkoxyCi^^ylananoC 2 ^alkanoyl, carbamoylCi. 
ealkyl, CMalkylcamamoylCwalkyl, and di(CMalkyl)carbanTOylCi4alkyl end optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

10 2) C w aIkyIW , <f (wherein W 1 represents -O-, -S-, -SO, -SQr, -QP)-, -00(O)-, -NQ?C(0)-, 
-C(0)NQ 4 -, -SOjNQ 5 -, -NQfSOa- or-NQ*- (wherein tf, Q*. Q?, and Q 7 each 
independently represents hydrogen, C^alkyl, Ci-salkoxyCa^aUcyl, C^alkenyl, CMaDcynylor 
Ci^baloalkyl) and is as defined hereinbefore; 
3) Ci^alkyK^ (wherein Q 2 is as defined hereinbefore); 

IS 4) CtusalkenylQ* 2, (wherein is as defined hereinbefore); 

5) C^alkynylQ 2 (wherein Q 2 is as defined hereinbefore); 

6) CwalkylW^alkylQ* (wherein W 2 represents -O-, -S-, -SO-, -SQj-, -0(0)-, -OC(0)- - 
NQ B C(0)-, -C(0)NQ?-, -SOaNQ 10 -, -NQ n SOj- or -NQ 12 - (wherein Q?. Q?, Q">, Q u and Q 12 
each independently represents hydrogen, CwaDsyl, C^alkoxyCajalkyl, Ct^aEcenyl, Ca- 

20 salkynyl or Ci-thaloalkyl) and Q 2 is as defined hereinbefore); 

7) Ca. 5 alkenyIW 8 Ci-4aIkylQ 2 (wherein W* and Qj 1 are as defined hereinbefore); 

8) Ci^alkynylW^Ci^alkylQ 2 (wherein W 3 and Q 2 are as defined hereinbefore); 

9) Ci^lkyl^CwaBsylJjCWVS 14 (wherein is as defined hereinbefore, jisOor l.kisO 
or 1, and Q 13 and Q M are each independently selected from hydrogen, Chalky 1, cyclopentyl, 

25 cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Ci-3alkyl group may hear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected fromCwalkenyl, Cwalkynyl, Ci-«fluoroalkyL Ci. 
6 aIkanoyl, aminoC^jalkanoyl, CMalkylamtnoC^aDcanoyl, dXCMalky^aminoC^alkanoyl, 

30 C^alkoxyC^alkylaminoC^alkanoyl, Ci^fluoroalkanoyL carbamoyl, Ciaalkylcarbamoyl, 
di(CMalkyl)carbanioyl, carbamoylC^lkyl, CijalkylcarbamoylCi^alkyl, di(Ca. 
4 alkyI)carbaD3PylCi. 6 alkyl, CuaBcylsulphonyl, Ci-sfluoroalkylsulphonyl, oxo, hydroxy, 
halogen©, cyano, CMcyanoaDcyl, Qwalkyl, Ci^hydroxyalkyl, Cwalkoxy, Ci^alkoxyCi. 



* 6. AUG. 2003 15:39 ASTRAZENECA-PATEFTS NO. 4291 P. 76 

ft 1M1M 73 

♦alkyU CwODcylsulphDnylCi^Jkyl, C w alkoxycarbonyl, C M aminoalkyl, Ci^alkylamitio, 
di(C M a!kyl)ainino, C w a1kylaroinoCM83kyl, dl(Ci^alkyDaminDCi-»a33cyl, C M alkylaminoCi. 
4 alkoxy, dl(Cwall:y?)aminoCwalbc»xy and a group -(-O-KCi^alky^BpngD (wherein f 1b 0 OX 
1, g is 0 ot 1 aodring D is aS-6-mernbered saturated or partially unsaturated heterocyclic 
5 group with 1-2 heteroatoms, selected independent^ from O.SandN, which heterocyclic 
group may bear one or more substituents selected from Chalky!), with the provisos that Q 13 
cannot he hydrogen and one ox both of Q° and Q w must be- a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from C2.5aBcen.yl, Cwalkynyl, Ci^fluoroalkyl, Ci. 
10 «alkanoyl, aminoC^alkanoyl, CwalkylamfnoQwalkaiioyl, diCCMaJky^aminoC^alkaiioyl, 
C w alkoxyCi4alkylflTninoC M alkanoyl, CudTuoroaDcanoyl, carbamoyl, Q^iuTtylcarbanioyl, 
di(C w a]kyl)caroamayl, cartaHnoylCi-salkyl, Ci^dkylcarhanioylC^alkyl, di(Ci. 
4 allcyI>carhamoylC«alkyl t Q^alkylsulphonyl and C w ftuoroaIkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2*irther substituents selected from those defined 
IS hereinbefore); and 

10) Ci-*aIlcylQ ia -C(0)-Ci^alkylQ 14a wherein Q 1S is as defined hereinbefore and is not 
hydrogen and Q Wa 1b a 5-6-meiribered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 
fromN and O wherein Q lia is Jinked to C«>alkyl via a nitrogen atom or a carbon atom and 
20 wherein Q Mn optionally bears 1, 2 or 3 substitue&ta selected fromCwalkenyl, C^a&ynyl, Ci. 
efluoroalkyl, CiMjalkanoyl, arohmCwalkanoyl, Ci^alkylammoCwaikattoyl, di(Ci- 
4alkyl)aniinoCa^alkanoyl, CwalkoxyCi^alkylammoCi^alkanoyl, Cj^fluoroalkanoyl, 
carbamoyl, Cwalkylcarbatnoyl, di(CMalkyl)ciubainoyl, carhamoylCi-salkyl, Ci. 
4a]lrylcBrbatnoylC w alkyl, q^CMalkyDcaibamoylCi-ealkyl, Ci^aDcylsulphonyl, Ci- 
25 fifluoroalkylsulphonyl, oxo, hydroxy, hatogeno, cyano, Cwcyanoalkyl, Cwalkyl, Ci. 

^d™yaik7ir^ 

4alkoxycarbonyl, Ci^amboalkyl, C l4 aIlcylamino, di<Ciw,aIl^l)ainino, CwaUcylamlnoCx. 
4 alkyl, dKCi^y^aininoCwalkyl, CwalkyUaninoCualkoxy, dKCi^alkyl)aminoC^alk03ty 
and a group -(-0-MCx^alkyl)^ngD (wherein fis0orl,gifl0orlandringDisa5-6- 
30 merobered saturated or partially unsaturated heterocyclic group with 1-2 hetero atoms, selected 
independently from O, S and N, which heterocyclic group may bear one or more substitaents 
selected from Chalky]) 

or Q 1<u bears a single suhstituent selected frommetbylenedioxy and Btbylenedioxy); 
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l^in^represents^^ 

Q 16 , Q 17 , Q 18 , Q 1 * and Q 10 each independently represents C^alkenyl, Q^alkynyl, Ci. 

^afcyl), aMQ 13 Is d^haloalkyl, Cwalkenylor Cwalkynyl; and 

m Q^CwalkyJX 1 wherelnX 1 U as defined hereinbefore, W* repress -NQ*C(0>-, - 

C(0) N ^ -NQ^SOa- or ^herein <^ Q* <^ and 3* each 

independently represents hydrogen, C^aDcyl, CwaDcoxyQ^l. C^alkenyh C^salkynyl or 

CwbaloalkyD, and <^ represents C^haloalkyl, C^alkenyl or Cwafcynyl; 

or a salt thereof or a prodrug thereof. 
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